International Journal of Scientific & Engineering Research Volume 9, Issue 7, July-2018
ISSN 2229-5518
39

Improving Fuel Efficiency through
Hydrolysis for Two Wheeler

Avinash B R', Koushik S?, Sadiq K Doddamani®, Prakash R Kalala®, Naveen Kumar N°
'Asst Prof, Dept of Mechanical Engineering, Acharya Institute of Technology, Bangalore, Karnataka, India
2345 UG Scholar, Dept of Mechanical Engineering, Acharya Institute of Technology, Bangalore, India

Abstract— Faced With the ever-increasing cost of gasoline, automakers worldwide are working overtime to cost-effectively im-
prove vehicle fuel economy while still meeting today’s strict emissions requirements. One promising way to boost fuel economy
is to add hydrogen to the fuel/air mixture in a conventional gasoline engine. It's called a hydrogen-boosted gas engine. Howev-
er, since hydrogen isn't readily available at your local filling station, selling a hydrogen-boosted gas engine hasn’t been on any
automakers’ short list. In this project, we have worked on a new technology that utilizes a fast-response onboard reformer to
generate a small amount of hydrogen from gasoline. This hydrogen is added to the engine’s normal air/fuel mixture. Engines
designed to run on a mix of hydrogen gasoline can see a fuel-economy gain of 20 to 30 percent with no requirement for control

of harmful NOx emissions (oxides of nitrogen). With ever-increasing rise in inflation, fuel costs and taxation, we endeavour to

design and friendly and highly efficient.

1 INTRODUCTION

his Project is based on a process called hydrolysis that is

when water is supplied with a electric current through a
battery and the atoms in the water are splitting up to two
parts. The anode separates oxygen, and the cathode separates
hydrogen. After this separating process we use the split up
hydrogen and store it in a tank. Then that hydrogen is forced
to combine with the air to the carburetor where the hydrogen
mixture is sent to the engine, where as even hydrogen is a
flammable liquid it reduces the amount of fuel that is taken
into the engine causing a raise in the economy of fuel con-
sumption and also reducing the emissions to a good extent.

2 PROCEDURE

2.1 Working principle

An electrical power source is connected to two electrodes, or
two plates (typically made horn some inert metal such as pla-
tinum, stainless steel or iridium) which are placed in the wa-
ter. Hydrogen will appear at the cathode (the negatively
charged electrode, where electrons enter the water), and oxy-
gen will appear at the anode (the positively charged elec-
trode). Assuming ideal faradaic efficiency, the amount of hy-
drogen generated is twice the number of moles of oxygen, and
both are proportional to the total electrical charge conducted
by the solution. However, in many cells competing side reac-
tions dominate, resulting in different products and less than

ideal faradaic efficiency.

Electrolysis of pure water requires excess energy in the form of
over potential to overcome various activation barriers. With-
out the excess energy the electrolysis of pure water occurs
very slowly at not at all. This is in part due to the limited self-
ionization of water. Pure water has an electrical conductivity
about one millionth that of seawater. Many electrolytic cells
may also lack the requisite electro catalysts. The efficiency of
electrolysis is increased through the addition of an electrolyte
(such as a salt, an acid or a base) and the use of electro cata-
lysts.

2.2 Working process

The hydrogen generated at cathode is fed to the inlet manifold
that is in air hose pipe of the carburettor, then this gas mix
with the coming air from the air filter when the vacuum is
created by the piston movement from TDC to BDC. As the
hydrogen or HO gas mixed with air then it goes to engine cyl-
inder with gasoline during suction stroke of the engine. At the
end of compression stroke the spark is generated from the
cold rated spark plug the combustion of gasoline and HO gas
occurs. Reservoir itself contains 1/3 oxygen by volume and 2/3
hydrogen (which has an octane rating of 130). The hydrogen
explosion is so fast that it fills the combustion cylinder at least
3 times faster than the gasoline explosion and subsequent ig-
nites the gasoline from all directions. Hence more power is
generated consequently the mileage of our bike gets increased
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3 Combustive properties of hydrogen (brown
gas):-

3.1 Low Ignition Energy:-Hydrogen has very low ignition
energy.

3.2 High Auto ignition Temperature:-The high auto ignition
temperature of hydrogen Allows larger compression ratios to
be used in a hydrogen engine than in a hydrocarbon engine.
3.3 High Flame Speed:- Hydrogen has high flame speed at
stoichiometric ratios. Some basics the burn speed of hydrogen
is 0.098 to 0.197 ft/min (3 to 6 cm/min) compared gasoline’s
0.00656 to 0.0295 ft/min (0.2 to 0.9 cm/min).

3.4 High Diffusivity:- Hydrogen has very high diffusivity.
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.

3.5 Low Freezing point:- Thus this creates no starting problem
in the cold environment.

3.6 Wide Range of Flammability:- As can be seen the flam-
mability limits (= possible mixture compositions for ignition
and flame propagation) are very wide for hydrogen (between
4 and 75 percentage hydrogen in the mixture) to gasoline
(Between 1 and 7.6percentage).

4 FEASIBILITY, NEED AND FUTURE SCOPE OF THE
TOPIC:-

This project have a reliability in itself being an automobile.
This project is also very economical since the major factor of
high level of fuel (petrol) prices in the country, would be re-
duced. All the components used in the project are real and
available easily. Such type of bikes or automobiles are needed
more in India because these reduces the air pollution and the
amount of money involved in the fuel consumption. Currently,
in India, air pollution is widespread in urban areas where ve-
hicles are the major contributors and in a few other areas with
a high concentration of industries and thermal power plants.

40

Hydrogen is a fuel with heat content nearly three times that of
gasoline. From our work we experimentally found out that the
efficiency of an IC engine can be rapidly increased by mixing
hydrogen with gasoline. Hydrogen is the Key to a Clean En-

ergy

5 TESTING AND ANALYSIS

The setup was then arranged and assembled in a
four stroke pulsar 150 dts-1 which is a 150 cc 4-
stroke single cylinder engine

5.1 Mileage test:-

5.1.1 WITHOUT HYDROGEN:-

GASOLINE
CONSUMTION

MILEAGE
(SUMMER)

MILEAGE

TEST NO (WINTER)

TEST 1 100ml 4.4km 4.3km

TEST 2 150ml 6.7km 6.2km

TEST 3 200ml 8.9km 8.5km

5.1.2 WITH HYDROGEN:-

GASOLINE
CONSUMTION

MILEAGE
(SUMMER)

MILEAGE

TEST NO (WINTER)

TEST 1 100ml 7.1km 6.8km

TEST 2 150ml 8.9km 8.2km

TEST 3 200ml 12.9km 12.1km
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5.2 Power TEST:-

0s 6. Safety precautions

g#45 6.1 Spark plugs: - Use cold rated spark plugs to avoid spark

plug electrode temperatures exceeding the auto-ignition limit
and causing backfire.
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6.2 Use rtd (resistance temperature Detector):- Rtd provide
safety us because when the temperature of the engine of the
bike exceed a particular limit then it cut off the gas supply
consequently the bike will only on gasoline. Therefore chances
of blasting are reduced to zero.
Ignition system- avoid uncontrolled Ignition, the spark plug
gap can be decreased to lower the ignition voltage; this is no
problem for hydrogen engines as there will be almost no de-
0 posit formation. Spark plug Gaps as small as 0.25mm has been
LOAD (%) used. Carburettor setting-after having installed the cell and
electrical connections made properly, we set the carburettor
=8 GASOLINE GAS+HYDROEN correctly to achieve better mileage.
1) Adjust the fuel control valve so that the fuel supply is de-
5.3 Emission test:- creased to minimal and engine runs in idle condition
smoothly. Finer setting of fuel supply will result in increased
WITHOUT HYDROGEN:- mileage of the vehicle.
2) make sure to fine tune the air control valve and fuel control
valve after running the vehicle for every 200 - 300 Kms until
better mileage is achieved. As the Carbon deposits on the in-
side wall of the Engine is removed, the vehicle performance
will increase gradually.
3) Trick is to find fine setting by "Allow maximum air" at
maximum rpm and reduce fuel supply.
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o o
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6.3 Pressure relief valve:- when there is a backfire of there
hydrogen flame the pressure relief valve opens so that the
pressure escapes through it causing no harmful damages, and
also so that the hydrogen inlet pipe is immersed in water the
hydrogen does not get burned all the way back to the cham-
ber.

WITH HYDROGEN:-

7. CONCLUSION

It is advantageous to use Brown’s gas enriched air as a fuel in
internal combustion engines. Significant impact on brake
thermal efficiency and brake power is observed upon the addi-
tion of Brown’s gas enriched air. Fuel consumption and other
emissions viz: NOx and smoke emissions are reduced to con-
siderable amount. Hydrogen fuel enhancement from electroly-
sis (utilizing automotive alternators) has been promoted for
use with gasoline powered and diesel trucks, although elec-
trolysis-based designs have repeatedly failed efficiency tests
and contradict widely accepted laws of thermodynamics. This
project will help our country to be energy independence if it is
used in a proper way. It will make India free from pollution
that is going to be a major problem of the world.
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