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Abstract— In this manuscript, testing alternative fuel in IC
engine is performed, the objective of this test is to provide a
hydrogen based fuel utilization. So the present study aims for
hydrogen based internal combustion engine is making
pollution free a hydrogen vehicle is an alternative fuel vehicle
that uses hydrogen as its on-board fuel for motive power. The
term may refer to a personal transportation vehicle, such as
an automobile, or any other vehicle that uses hydrogen in a
similar fashion, such as an aircraft. The power plants of such
vehicles convert the chemical energy of hydrogen to
mechanical energy either by burning hydrogen in an internal
combustion engine, or by reacting hydrogen with oxygen in
which test main aim produce hydrogen from chemical
process, and test its performance in IC engine.
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I. INTRODUCTION

Hydrogen is an energy carrier that can be produced and
converted into energy through a variety of ways Hydrogen
can transform our fossil-fuel dependent economy into a
Hydrogen economy. It provides an emission free
transportation fuel many companies are working to develop
technologies that might efficiently exploit the potential of
hydrogen energy for mobile users. The attraction of using
hydrogen as an energy currency is that, if hydrogen is
prepared without using fossil fuel inputs, vehicle propulsion
would not contribute to carbon dioxide emissions.

A hydrogen vehicle is an alternative fuel vehicle that
uses hydrogen as its on-board fuel for motive power. The
term may refer to a personal transportation vehicle, such as
an automobile, or any other vehicle that uses hydrogen in a
similar fashion, such as an aircraft. The power plants of such
vehicles convert the chemical energy of hydrogen to
mechanical energy either by burning hydrogen in an internal
combustion engine,

Il. ENVIRONMENTAL ASPECTS OF HYDROGEN ENERGY

The use of hydrogen as a fuel is inherently very clean.
Hydrogen consumed by either combustion or a fuel cell
produces only water as a product. The high temperatures
involved in combustion may stimulate some NOx production
from nitrogen and oxygen in the air, but this problem is
familiar from other fuels and can be controlled. Unlike other
fuels, hydrogen contains no other pollutant producing
elements, so it has no potential to produce SO,, CO, COg,
volatile organic chemicals, etc. The environmental
consequences of hydrogen production should also be
considered, however. As mentioned above, production from
fossil fuel feed stocks by steam reforming leads to carbon
dioxide emissions greater than production from feedstock by
itself. Steam reformers should also somehow dispose of
feedstock impurities such as sulphur. Electrolysis is
responsible for the emissions of whatever power plants are
used to generate the needed electricity. Production of
hydrogen from sustainable harvested biomass, solar energy,
or other renewable sources might considerably reduce
production emissions, but (as described above) such
techniques are being fully developed for commercialization.
For example, the U.S. Department of Energy (has examined
the full-cycle environmental effects of various scenarios for
hydrogen production and use. It concludes, "Substantial
emissions can be generated when hydrogen is produced from
certain energy sources,” namely fossil fuels. Thus, the
technique of hydrogen production remains crucial.

I11. COMPONENT OF HYDROGEN POWERED ENGINE:

1) Hydrogen (Fuel) Production Unit
— Reaction tank

—  Bubble filter

— condenser

— Airfilter

2) Modified carburettor

3) Engine
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Fig. 1: Component Setup of Hydrogen Powered Engine
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IV. MAKING OF FUEL INJECTOR

Fuel injector are made from pvc pipe, in which provide
arrangement for control gas flow rate, below figure show
making injector,

Fig. 3: Fuel injector component
In this assembly a valve sheet used for control flow
of gas as fig 3, Shown valve sheet fixed in bush and above
shown component assemble a such way that this perform
injector function,

Fig. 3: Fuel injector Assembly

After that provide piloted for operate valve sheet

niddle by a arm its operated and one end hinged niddle at
centre of arm and other connect to race cable,

V. WORKING

Chemical reaction: This reaction are exothermic reaction,
Sodium hydroxide reacts with Aluminium to produce

Hydrogen, the reaction between aluminium metal and water
to form aluminium hydroxide and hydrogen is the following:
2Al + 6H,0— 2A1(OH); + 3H2.

Then add sodium hydroxide in mixture of
aluminium and water so after that reactions found to occur
between aluminium, sodium hydroxide, and water are shown
below:

2Al +2NaOH + 6H20 — 2NaAl (OH)4 + 3H2
Note that it takes a few seconds for the reaction to get going.
This is because Aluminium is always covered by a layer of
un-reactive Aluminium Oxide. In order for the Aluminium to
react, the Aluminium oxide layer has to be broken down first
The following are possible reactions of aluminium with
water:

2Al + 6H,0 — 2AIOH)s +3H, ... )
2Al + 4H,0 — 2AI0(0H) + 3H; e (2)
2Al + 3H,0 — AlLO3 +3H, L. 3)

The first reaction forms the aluminium hydroxide
bay rite (AI(OH)s) and hydrogen, the second reaction forms
the aluminium  hydroxide boehmite (AIO(OH)) and
hydrogen, and the third reaction forms aluminium oxide and
hydrogen. All these reactions are thermodynamically
favourable from room temperature past the melting point of
aluminium (660°C). All are also highly exothermic. From
room temperature to 280°C, Al(OH)s is the most stable
product, while from 280-480°C, AIO(OH) is most stable.
Above 480°C, Al,Os is the most stable product,

So finally hydrogen get from above reaction, and
this gas fed toward modified carburettor,

In which system with help of chemical hydrogen
produce, a reaction tank fill sodium hydroxide, water and
aluminium, then after that close this tank with in few second
reaction produce, exothermic reaction occur then hydrogen
gas and water vapour are go through hose toward bubble filter
in which water particle remove from gas and again this feed
to condenser, in which condenser water vapour cool and
becomes liquid and its liquid collect in air filter, the pure
hydrogen gas through hose go in modified injector, and by
adjust injector valve control flow of gas in IC engine,

VI. PHYSICAL PROPERTIES OF HYDROGEN

— High Flame Speed; Hydrogen has high flame speed at
stoichiometric ratios. Under these conditions, the
hydrogen flame speed is nearly an order of magnitude
higher (faster) than that of gasoline. This means that
hydrogen engines can more closely approach the

thermodynamically ideal engine cycle. At leaner
mixtures, however, the flame velocity decreases
significantly.

— High Diffusivity: Hydrogen has very high diffusivity.
This ability to disperse in air is considerably greater than
gasoline and is advantageous for two main reasons.
Firstly, it facilitates the formation of a uniform mixture
of fuel and air. Secondly, if a hydrogen leak develops,
the hydrogen disperses rapidly. Thus, unsafe conditions
can either be avoided or minimized.

— Low Density: Hydrogen has very low density. This
results in two problems when used in an internal
combustion engine. Firstly, a very large volume is
necessary to store enough hydrogen to give a vehicle an
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adequate driving range. Secondly, the energy density of
a hydrogen-air mixture, and hence the power output is
reduced.

Wide Range of Flammability: As can be seen the
flammability limits are very wide for hydrogen (between
4 and 75 percentage hydrogen in the mixture) compared
to gasoline (between 1 and 7.6 percentage). This means
that the load of the engine can be controlled by the air to
fuel ratio, as for diesel engines. Nearly all the time the
engine can be run with a wide open throttle, resulting in
a higher efficiency

Low Ignition Energy: Hydrogen has very low ignition
energy. The amount of energy needed to ignite hydrogen
is about one order of magnitude less than that required
for gasoline.

Small Quenching Distance: Hydrogen has a small
quenching  distance, smaller  than  gasoline.
Consequently, hydrogen flames travel closer to the
cylinder wall than other fuels before they extinguish.
Thus, it is more difficult to quench a hydrogen flame than
a gasoline flame

Hydrogen is odourless, tasteless, as well as colourless.
Hydrogen is nontoxic, Its highly combustible diatomic
gas.

Melting point is -259.14°c and Boiling point is -252.8°c.

VIl. OBSERVATION DURING TEST ALTERNATIVE FUEL IN IC

ENGINE
Engine
| composition Quantity rus observation
No. (gm) time
(min)
NaOH 70 Engine run
1 Water 80 5 but reaction
Aluminium 50 very slow
2 Water 200 15 -
Aluminium 100 and reaction
fast
VIIIl. ENGINE SPECIFICATION
Engine Displacement 25 cc
Engine Type air cooled, 2 stroke
Number Of Cylinder 1
Valves Per Cylinder N/A
Max Power 4.2 Ps @5500 rpm
Bore * Stroke 30.5*43.0mm
Starting pull start
Fuel Type hydrogen
carburettor Modified injector type

IX. ADVANTAGES

Advantages of using hydrogen as 1.C. engine fuel

It is readily available. It is a basic earth element and is
very abundant. However, it time consuming to separate
hydrogen gas from its companion substances. While that
may be the case, the results produce a powerful clean
energy source.

— It doesn’t produce harmful emissions. When it is burned,
it doesn’t emit harmful substances. Basically, it reacts
with oxygen without burning and the energy it releases
can be used to generate electricity used to drive an
electric motor. Also, it doesn’t generate carbon dioxide
when burnt, not unlike other power sources.

— It is renewable. It can be produced again and again,
unlike other non-renewable sources of energy. This
means that with hydrogen, you get a fuel source that is
limited. Basically, hydrogen energy can be produced on
demand.

— It produce Low emission,

—  Fuel availability, There are a number of different ways
of making hydrogen, including electrolysis of water.

—  Fuel leakage to environment is not a pollutant.

— It’s arenewable energy source and bountiful in supply.

— It’s far more efficient than other sources of energy.

— Hydrogen energy is non-toxic.

— It practically a clean energy source.

X. DISADVANTAGES

— Disadvantages of using Hydrogen as I.C engine

— Itis expensive. While widely available, it is expensive.

— Itis highly flammable. Since it is a very powerful source
of fuel,

XI. APPLICATION

— Hydrogen power plant: hydrogen gas also use in thermal
power plant for produce heat by burning of hydrogen
gas, as well as use hydrogen fuel in engine for run engine
and consequently turn generator,

— Automobile vehicle: automobile vehicle like bus, cars,
bikes, are require motive power to drive so that hydrogen
engine is best source for provide motive power,

— Industries application: In small scale as well as large
scale industry want electric power source so hydrogen
power perform important roll in generation power and
drive all equipment in industry, like power generator,
locomotive, hydrogen powered forklift trucks and
hydrogen based power device

— Hydrogen powered submarines: hydrogen powered
submarines can remain under water much longer than
conventional submarines and are much quieter

— Hydrogen powered ships: emission are key issue in port
around the word, compounded by the heavy oils burned
by conventional engines, we have hydrogen powered
ship are does not create pollution,

— Rockets: since hydrogen is highly flammable, especially
when mixed with pure oxygen, it’s used as a fuel in
rocket engine.

— Small machines, such as lawn mowers, chainsaws and
portable engine generator,

XIl. CONCLUSION

In this paper From above we conclude that hydrogen powered
engine are most effective and reliable as compare to other fuel
powered engine as well as hydrogen fuel are does not
contribute in creating pollution and we successfully run
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engine by using hydrogen. As well as from above experiment
quantity of water and sodium hydroxide affect on production
of hydrogen, 10:7 ratio water and sodium hydroxide required
for more pressure
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