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Abstract— The concept is to find an alternative source of
fuel which has less produce less amount of pollution and it
should be renewable, it can be easily available and the
hydrogen is the one which can produce less amount of
emission and it can be renewable source. The hydrogen is
the perfect replacement for petrol or diesel. Because it will
work as a same but it will give more energy and less
pollutants. But the problem with the hydrogen is the storage
the hydrogen is highly flammable gas. The hydrogen can be
available from so many different process or product but the
water is the best compatibility if we are using in an
automobile. Hydrogen can be stored but it is very risky
because hydrogen is highly flammable gas. It can be not
stored easily. We are using water as a source of hydrogen,
water chemical formula is H2O, and it means two particles
of hydrogen and one particle of oxygen. So by using
electrolysis process we can separate the molecules and by
separation we get hydrogen which can be used In IC engine
as a fuel. By using this method we don’t have to face the
problem of hydrogen storage. We can get the hydrogen from
the water and water is easy. to store.
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. INTRODUCTION

In IC engine we use fossil fuel and it produce lots of amount
of pollutant like HC, CO, NOX. For reducing that we are
searching for the alternative source which can be more
reliable, easily available and most important market can
easily acceptable. Electric vehicles is now a day highly
recommended and in trend also but if we talk about the
electric car or bikes we have to compromise in some area,
like if we get the power then we have to compromise with
the battery and it will affect the distance travel of vehicle in
one charge, or if we take both then we have to compromise
with the costs. Because of that we have to find an easily
available and easily acceptable source.

Hydrogen is the source which can be perfect
replacement of fossil fuel. It consist the power which can be
same or more than fossil fuel and it is a renewable source.
So it will be the perfect replacement of current fuel. The
hydrogen is highly flammable gas because of that the
storage of hydrogen as a gas is very difficult.

To overcome this problem, we are using the HHO
generator, an option for the design is to use a Hydrogen
(HHO) Generator which can improve fuel economy on any
gasoline, Diesel, or LPG vehicle Concept Hydrogen
Generator.

There are research groups that make these systems
using electricity from your vehicle’s battery in order to
transform water into hydroxy gas while you drive. This gas
is then fed into the engine delivering a cleaner, more
efficient combustion. With this innovative Hydrogen on-
demand technology you will use less fuel and save money.
This kind of HHO generators uses 12volt batteries to power

electrolysis. There are other methods of obtaining hydrogen
through water, such as chemical methods. These yield a high
output of PURE H2. With chemical generation no electricity
is required.

Il. LITERATURE REVIEW

Ankit maroli, Ashish Kumar, Ashutosh Mahajan , Lohit
Mahadevan[1] According to research paper we get that, if
we use hydrogen as an alternative fuel then it will satisfies
in all the area of a complete fuel in engine and it will
increase in efficiency as compare to current IC engine fuel.

M.M. Noor, M.R.M.Rejab, M.S.M.Sani and K.
Kadirgama [2] air fuel ratio is all depend on the dimension
of a cylinder, and according to this research paper the air
fuel ratio not be lean mixture, if the mixture is lean then it
will produce low heat, because of the mixture should not be
lean.

M.M.Rahman, Mohammed K.Mohammed and
Rosli A. Bakar[3] The lean mixture is suitable for low
engine speed and it is not acceptable for higher speed. The
lean mixture will be a lower temperature of engine
compared to rich mixture. The stoichiometric air fuel ratio
for hydrogen in ic engine single cylinder is 33.33:1

R. Sierens, J. Demuynck, J. Vancoillie, L.
Sileghem, S.verhelst [4] This research paper will show the
difference of hydrogen methanol and gasoline, and study on
the Volvo four-cylinder engine. The methanol efficiency is
higher than gasoline.

K.Ganesh [5] according to the research paper that
we can use water as a fuel after the chemical reaction
between h20 and e2

B.Balaji , M.shok.kumar[6] Hho gas technology is
still consider experimental but it is a supplement fuel as
alternative fuel.it is increased a horse power reduce emission

Bambang Sudarmanta, sudjud Darsopuspito |,
Djoko Sungkono [7] According to this research paper the
temperature of HHO generator should be maintain below 60
degree Celsius. Also application of HHO generator at
standard ignition timing increase the performance of engine
such as torque, power, bmep and thermal efficiency. Retard
ignition timing is adjusted to MBT (maximum brake torque)

Vasu kumar, Dhruv Gupta, Naveen kumar [8]
According to this research paper maximum therioticle power
of hydrogen is depend on stoichiometric metric ration which
is 34:1. As this fuel ration is 29% of volume of combuction
chamber is occupied with hydrogen and remaining by air

Subhashini De Silva [9] In this research paper the
metadolodgy of making HHO generator has been described.
According to this research paper the amount of HHO will
increased as the supply of current increased

Aditya, Abhisek, Ajay, Vipin, Depak [10]
According to this research paper it can been considered that
if we use hydrogen as a fuel in ic engine there will be some
significant change in brack thermal efficiency and brack
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power also the fuel consumption of engine will be lower and
emissions like Knox are reduced

Prasad m. Chavan [11] According to this research
paper fuel cell can promote energy as renewable energy
source. Hydrogen which can be directly use. Fuel cell can
utilize hydrogen, including methanol, natural gas, and
gasoline or diesel fuel.

I1l. SUMMARY OF LITERATURE

We conclude from the literature that the hydrogen will be
the perfect replacement for the fossil fuel. The only problem
with hydrogen is the storage. That’s why the hho generator
will be the perfect match for generation of hydrogen because
there will be no need of hydrogen to store. The hydrogen
will be produced from the hho generator by using water and
electrolysis process. We also found that 33:1 is the perfect
stotiometric ratio for hydrogen in IC-ENGINE.

IV. INTRODUCTION OF HHO GENERATOR

HHO generator is the model where the electrolysis process
will be done. By giving electric supply to the plates. There is
one inlet and one outlet valve which will help to circulate
water, more water will be in contact with the plates more the
hydrogen will be produced.

A. Components:

1) Two acrylic plates

2) 13 stainless steel plates

3) 7screw

4) 2 copper screw

5) 14 rubber separator O-rings
6) 2 valves

Fig. 1: (Components)

In HHO generator we are using 13 stainless steel
plates where 2 plates are positively connected and 2 plates
are negatively connected and remaining 9 plates are neutral.
The plates are connected with the screw and screw will
connect to the power supply.

The stainless-steel plates are fitted with the help of
screw. The plates have 2 holes in centre for transmit the
water from first plate to the last plate. The plates which is to

be connected with electric supply is fitted with the copper
screw. The valves are connected with inlet and outlet tank.
Distilled water and potassium hydroxide mixture is used as
inlet in HHO generator.

Fig. 2: (front side HHO GENERATOR)

The HHO generator is compact in size and with
less weight also. It is better in all condition if we compare it
with the hydrogen storage tank. The HHO generator is have
high life, the plates are made from the stainless steel that
means it is corrosive resistance. The HHO generator is
connected with battery to supply electric current for
electrolysis process.
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Fig. 3: (Electrolysis process)

Mixture is intake from the inlet valve in HHO
generator. The electric current is supplied to the plates. After
that the positive and negative electric molecules generate the
heat. Due to this process the water molecules is separated
and the hydrogen is produced. The hydrogen will be get
from the HHO generator.

The plates are separated with the help of rubber
o’ring. This will not just separate the plates, it also made a
space between the plates and that will help water mixture to
get more contact with the plates.
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V. ELECTROLYSIS PROCESS

Electrolysis is the chemical process of using an electrical
current to separate the molecules of water.

Electrolysis of water is the decomposition of water
in oxygen and hydrogen gas due to the passage of an electric
current.

This technique can be used to make hydrogen gas ,
a key component of hydrogen fuel, and breathable oxygen
gas, or can mix the two into ox hydrogen - also usable as
fuel, though more volatile and dangerous.

Fig. 4: Left Side HHO Generator

In this process the water is store in a cell there are
two plates are fitted inside the cell which are connected with
electric current one plate is positive and another is negative.

When the electric current is passed through the
plates the heat is generated on the plates because of that the
molecules of water H20 is separated. The H2 and O is
separate from the H20 and this how we can make the
hydrogen from water the electrolysis process will separate
the hydrogen and oxygen from the water. electrolysis
process is used for producing the hydrogen from water.
Right now the world is finding alternative source for the
engines the hydrogen is one of the best replacement of
fossile fuels, but the problem with hydrogens is storage
issue for that HHO generator is to be made for the producing
hydrogen.

For making the process faster we are using the
potassium hydroxide (KOH) this will make the process
faster and increases the conductivity of the water.
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2HO — 2H, ¥ 0,
Fig. 5: Chemical Bond

H20+E2+KOH= 2h2 + 02

VI. OBSERVATION AND RESULT

In the first implementation, the electrodes, neutral plates and
the valves were designed using zinc coated iron. The
generator was powered up for 24 h ours with a 30g of KOH
mixed in 500 ml of water. It was observed after the test that
zinc coated iron used in the generator causes to corrode the
metallic areas during the electrolysis process. Hence, in
order to prevent this dilemma each metallic part in the
design was built using stainless steel for further analysis.

As the second step, the designed generator was
tested under various conditions and the obtained results are
shown in Table-1. Here, the generator was tested with two
electrodes and three electrodes separately for the same
concentration of KOH and water as in the previous
experiment. The results observed are tabulated in Table-
2.Here; the designed was tested by varying the distance
between the plates as well as the number of electrodes used
for the particular design in order to observes the variations
in the current flow. For the above experiments, the variation
of temperature was measured and the results are shown in
Table —3. Each condition was tested only for a production of
1L of HHO gas. In this experiment the initial temperature of
the design was measured and was 15 °C. The deviation of
the temperature as a percentage was observed for 7 mm
distances between the plates.

Distance between| Production of Maximum Time
plates HHO current flow taken
7 mm 1L 5A 16 min
7 mm 1L 9A 7 min

Table 1: Dependency of the Distance between the Plates
Using the Two Electrode Method
Table -2 Production of HHO and Current Consumption with
Number of Electrodes
Table -3 Dependency of the Temperature

VIIl. FUTURE SCOPE

The hydrogen is used in IC engine by producing on the spot
using hho generator. We can work on this project by
increasing the thermal efficiency of the engine.

-

Fig. : HHO Generator
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1) The parts can be made more precisely and accurate, all
the different kind of dimensions can be try and more
suitable will be used.

2) The engine can be design for best compatibility of using
hydrogen in IC engine.

3) The hydrogen will be send directly to the engine and
this process can be more optimized or more organized

4) the emission is lower if we compare it with the fousille
fuel but we can work on that and reduce more emission.

5) The thermal efficiency of engine can be increased by
reducing the outer temperature of the engine, the
complete combustion will be also increase the thermal
efficiency.

6) When engine is working it has to work on different
conditions and loads for that the regulation of hydrogen
is much needed. The hydrogen needs to supply
according to the need.

7) The system needs more enhancement for working on
the long route.

VIIl. CONCLUSION

Laboratory experiments have been carried out to investigate
the effect of HHO gas on the emission and performance in
IC engine. A new design of HHO generator has been
performed to generate HHO gas required for engine
operation. The generated gas is mixed with a fresh air in the
intake manifold. The exhaust gas concentrations have been
sampled and measured using a gas analyser. The following
conclusions can be drawn.

HHO generator can be integrated easily with
existing engine systems. The engine thermal efficiency has
been increased up to 10% when HHO gas has been
introduced into the air/fuel mixture, consequently reducing
fuel consumption up to 34%.

The concentration of NOx, CO and HC gases has
been reduced to almost 15%, 18% and 14% respectively on
average when HHO is introduced into the system.

The best available catalyst was found to be KOH, with
concentration 6 g/L.

The proposed design for separation tank takes into
consideration the safety precautions needed when dealing
with hydrogen fuel.
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