720
ki‘gJ
.. ISSN(Online): 2319-8753

I J IRSET ISSN (Print): 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology

(A High Impact Factor, Monthly, Peer Reviewed Journal)

Visit: www.ijirset.com

Vol. 7, Issue 8, August 2018

Water As an Alternative Fuels For Engines

Rishabh.S.Khobragade, Aniket.R.Shimgekar, Purvesh.R.Ponnalwar, Prathmesh.R.Muley
UG Student, Department of Mechanical Engineering, SBJITMR, Nagpur, India
UG Student, Department of Mechanical Engineering, SBJITMR, Nagpur, India
UG Student, Department of Mechanical Engineering, SBJITMR, Nagpur, India
UG Student, Department of Mechanical Engineering, SBJITMR, Nagpur, India

ABSTRACT: Dynamic: A Water fuel motor (hydrogen vehicle) is an elective fuel vehicle that utilizations hydrogen as
its locally available fuel for thought process control (1). Burning of hydrogen with air is getting expanding
consideration later on vitality situation. The term may allude to an individual transportation vehicle, for example, a car,
or whatever other vehicle that utilizations hydrogen in a comparative form, for example, a flying machine. The power
plants of such vehicles change over the concoction vitality of hydrogen to mechanical vitality either by consuming
hydrogen in an inner burning motor (start motor), Widespread utilization of hydrogen for filling transportation is a key
component of a proposed hydrogen economy(1). Hydrogen fuel does not happen normally on Earth and in this way
isn't a vitality source, yet is a vitality transporter. Right now it is most habitually produced using methane or other non-
renewable energy sources. In any case, it tends to be created from an extensive variety of sources, (for example, wind,
sun based, or atomic) that are discontinuous, excessively diffuse or excessively unbalanced, making it impossible,
making it impossible to straightforwardly move vehicles. Coordinated breeze to-hydrogen plants, utilizing electrolysis
of water, are investigating advances to convey costs sufficiently low, and amounts sufficiently extraordinary, to rival
conventional vitality sources. In the late 1990s Canada built up a world driving position in energy component and
hydrogen advances situated in expansive part by progresses in Proton Exchange Membrane energy component
innovation by Ballard Power Systems and various littler exceptionally imaginative firms.(2) Global pattern is to move
from petroleum derivatives to carbon free powers, including inexhaustible. Decarbonisation driven by insurance of
condition. For India and other oil bringing in creating nations, vitality security is the principle driver for
decarbonisation this paper will give an outline of the flow condition of the hydrogen in the start motor
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I. INTRODUCTION

1. General Information
The improvement, dissemination and boundless appropriation of hydrogen controlled inner ignition motors in both
created and creating economies has the potential for noteworthy mechanical, wellbeing and ecological advantages
regarding the development of another, naturally reasonable, learning based industry; less reliance on petroleum
products; and diminished air contamination and ozone harming substance emanations. Canada has been effectively
associated with the advancement of hydrogen innovations, since the mid 1980s. By the late 1990s Canada had
accomplished a world driving position in hydrogen innovations, today; there are an expected 80 Canadian-based firms
dynamic in the division. Hydrogenics (Mississauga, Ontario) is the hydrogen organizations in Canada. Numerous
organizations are attempting to create innovations that may productively misuse the capability of hydrogen vitality for
portable employments. The fascination of utilizing hydrogen as vitality money is that, if hydrogen is set up without
utilizing petroleum derivative data sources, vehicle impetus would not add to carbon dioxide discharges. The
downsides of hydrogen utilize are low vitality content per unit volume, high tank age weights, the capacity,
transportation and filling of vaporous or fluid hydrogen in vehicles, the substantial interest in foundation that would be
required to fuel vehicles, and the wastefulness of generation forms. NASA utilizes hydrogen to dispatch Space Shuttles
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into space. There is even a working toy display auto that keeps running on sun powered power, utilizing a regenerative
power device to store vitality as hydrogen and oxygen gas. It would then be able to change over the fuel once more into
water to discharge the sun powered vitality. The present land speed record for a hydrogen-fueled vehicle is 286.476
mph (461.038 km/h) set by Ohio State University's Buckeye Bullet 2, which accomplished a"flying-mile"speed of
280.007 mph (450.628 km/h) at the Bonneville Salt Flats in August 2008. For creation style vehicles, the present record
for a hydrogen-controlled vehicle is 333.38 km/h (207.2 mph) set by a model Ford Fusion Hydrogen 999 Fuel Cell
Race Car at Bonneville Salt Flats in Wend over, Utah in August 2007. It was joined by a substantial packed oxygen
tank to expand control. Honda has additionally made an idea called the FC Sport, which might have the capacity to beat
that record if put into creation

11. 1.C ENGINE

Inner ignition motors are those warmth motors that consume their fuel inside the motor chamber. In interior ignition
motor the concoction vitality put away in their activity. The warmth vitality is changed over in to mechanical vitality by
the development of gases against the cylinder connected to the crankshaft that can pivot. The motor which offers
capacity to move the car vehicle is a petroleum consuming inside burning motor. Petroleum is a fluid fuel and is called
by the name gas in America. The capacity of petroleum to outfit control lays on the two essential standards; Burning or
ignitions constantly achieved by the generation of warmth. At the point when a gas is warmed, it grows. On the off
chance that the volume stays steady, the weight ascends as indicated by Charles' law.

2.1. Suction stroke
The 4-stroke motor takes its name from the way that it takes four strokes of the cylinder to finish one cycle. On the
suction stroke the admission valve (or valves) opens, and as the cylinder goes down in the barrel, the air/fuel blend is
drawn into the chamber. Amid this stroke the wind current meter in the fuel infusion framework sends a flag to show
how much air is coming in. At that point a PC controlled fuel injector splashes an exact measure of fuel into the
chamber at simply the correct minute.

2.2 Compression stroke.
The admission valves close as the cylinder goes up the barrel, and the cylinder packs the air/fuel blend. The higher the
pressure, the more power is created in the following stroke.

2.3. Power stroke
As the cylinder approaches the highest point of the pressure stroke, the start plug fires, touching off the packed air/fuel
blend. The quickly extending gases push the cylinder withdraw the barrel. This is the stroke that creates the motor's
capacity. The strokes in every barrel are coordinated so they happen at interims that make a smooth running motor and
calm execution.

2.4, Exhaust stroke
As the cylinder approaches the highest point of the pressure stroke, the start plug fires, touching off the packed air/fuel
blend. The quickly extending gases push the cylinder withdraw the barrel. This is the stroke that creates the motor's
capacity. The strokes in every barrel are coordinated so they happen at interims that make a smooth running motor and
calm execution.

11. EXHAUST POLLUTANTS
3.1. Hydrocarbons
Hydrocarbon discharges result when fuel atoms in the motor don't copy or copy just somewhat. Hydrocarbons respond

within the sight of nitrogen oxides and daylight to shape ground-level ozone, a noteworthy segment of exhaust cloud.
Ozone disturbs the eyes, harms the lungs, and exasperates respiratory issues. It is our most far reaching and obstinate
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urban air contamination issue. Various fumes hydrocarbons are likewise dangerous, with the possibility to cause
growth.

3.2. Nitrogen Oxides (Nox)
Hydrocarbon discharges result when fuel atoms in the motor don't copy or copy just somewhat. Hydrocarbons respond
within the sight of nitrogen oxides and daylight to shape ground-level ozone, a noteworthy segment of exhaust cloud.
Ozone disturbs the eyes, harms the lungs, and exasperates respiratory issues. It is our most far reaching and obstinate
urban air contamination issue. Various fumes hydrocarbons are likewise dangerous, with the possibility to cause
growth.
3.3. Carbon Monoxide
Carbon monoxide (CO) is a result of deficient burning and happens when carbon in the fuel is somewhat oxidized as
opposed to completely oxidized to carbon dioxide (CQO). Carbon monoxide lessens the stream of oxygen in the
circulation system and is especially unsafe to people with coronary illness.

IV.BATTERY

In secluded frameworks from the lattice, batteries are utilized for capacity of overabundance sun powered vitality
changed over into electrical vitality. The main exemptions are detached daylight load, for example, water system
pumps or drinking water supplies for capacity. Actually for little units with yield short of what one kilowatt. Batteries
appear to be the main actually and financially accessible capacity implies. Since both the photograph voltaic framework
and batteries are high in capital expenses. It is important that the general framework be upgraded as for accessible
vitality and nearby request design, we utilize lead corrosive battery for putting away the electrical vitality from the sun
based board for lighting the road thus about the lead corrosive cells are clarified beneath

4.1. Lead-Acid Wet Cell

Where high estimations of load current are important, the lead-corrosive cell is the sort most normally utilized. The
electrolyte is a weaken arrangement of sulfuric corrosive (H,SO,). The lead corrosive cell compose is an optional cell
or capacity cell, which can be revived. The charge and release cycle can be rehashed commonly to reestablish the yield
voltage, as long as the cell is in great physical condition. Nonetheless, warm with intemperate charge and release
streams short closures the valuable life to around 3 to 5 years for a car battery. Of the distinctive sorts of auxiliary cells,
the lead-corrosive compose has the most noteworthy yield voltage, which permits less cells for a predefined battery
voltage.

4.2. Construction
Inside a lead-corrosive battery, the positive and negative terminals comprise of a gathering of plates welded to an
associating tie. The plates are submerged in the electrolyte, comprising of 8 sections of water to 3 sections of
concentrated sulfuric corrosive. Each plate is a lattice or structure, made of a lead-antimony combination. This
development empowers the dynamic material, which is lead oxide, to be stuck into the lattice. In make of the cell, a
framing charge delivers the positive and negative cathodes. In the framing procedure, the dynamic material in the
positive plate is changed to lead peroxide (pbo,). The negative cathode is elastic lead (pb).

4.3. Chemical Action
Sulfuric corrosive is a mix of hydrogen and sulfate particles. At the point when the cell releases, lead peroxide from the
positive terminal consolidates with hydrogen particles to frame water and with sulfate particles to shape lead sulfate.
Consolidating lead on the negative plate with sulfate particles likewise delivers he sulfate. In this way, the net
aftereffect of release is to deliver more water, which weakens the electrolyte, and to shape lead sulfate on the plates. As
the release proceeds with, the sulfate fills the pores of the lattices, hindering dissemination of corrosive in the dynamic
material. Lead sulfate is the powder regularly observed outwardly terminals of old batteries. At the point when the
blend of feeble electrolyte and sulfating on the plate brings down the yield of the battery, charging is important. On
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charge, the outer D.C. source turns around the current in the battery. The turned around course of particles streams in
the electrolyte result in an inversion of the concoction responses. Presently the lead sulfates on the positive plate
responsive with the water and sulfate particles to deliver lead peroxide and sulfuric corrosive. This activity re-shapes
the positive plates and makes the electrolyte more grounded by including sulfuric corrosive. In the meantime, charging
empowers the lead sulfate on the negative plate to respond with hydrogen particles; this likewise shapes sulfuric
corrosive while transforming lead on the negative plate to respond with hydrogen particles; this additionally frames
streams can reestablish the cell to full yield, with lead peroxide on the positive plates, supple lead on the negative plate,
and the required grouping of sulfuric corrosive in the electrolyte. The substance condition for the lead-corrosive cell is
Pb+pb0,+2H,SO, charge the outcome is 2pbSO, + 2H,O when it is release it got switch process.

V. HYDROGEN

5.1 Necessity of Using Alternative Fuel

In the car field now the fuel utilized is known as petroleum and fuel oil (Diesel). Oil is an unstable fuel which is
utilized in start motors and fuel oil which is utilized in pressure start motor. Essentially both the fills oil and diesel is
gotten from the unrefined petroleum (i.e.) oil. Presently the issue is, its accessibility is diminishing step by step in mass
and inadequate for future decades. Thus an elective fuel is fundamental to battle against shortage. In term of long sight
some elective energizes are proposed and tested by different assembling units with professionals, such elective powers
are as per the following. Hydrogen Gas with LPG, Methyl liquor, Compressed Natural gas (CNG), Liquefied Petroleum
gas (LPG), Hydrogen gas with fuel. In this venture we have introduced hydrogen gas with gas as elective fuel in four
stroke Gasoline motor. To guarantee solid frameworks with costs tantamount with ordinary inner burning
motor/programmed transmission frameworks, future energy component control trains ought to have an Electric drive
framework with a 15-year life equipped for conveying no less than 55 kW for 18 seconds and 30 kW in a constant
mode, at a framework cost of $12/kW crest. A tough energy unit control framework (counting hydrogen stockpiling)
that accomplishes 60% vitality proficiency while working at crest control and that offers a 325 W/kg control thickness
and 220 W/L working on hydrogen. Cost targets are $45/kW by 2013, $30/kW by 2017.

5.2. Production of Hydrogen

Hydrogen Gas is an unstable gas at room temperature, yet when chilled to - 253C and packed, it makes the ideal fuel.
Hydrogen's most prominent component, as a fuel, is that it causes no contamination. A hydrogen power device works
by brushing hydrogen gas with climatic oxygen. The subsequent substance response creates electric power, and the
main result it produces is perfect water. When there is genuine worry about a dangerous atmospheric devation because
of carbon outflows, this influences hydrogen to fuel an alluring innovation and maybe the most plausible contrasting
option to petroleum and gas. Numerous researchers and scientists are progressing in the direction of a dream of the
hydrogen economy. Hydrogen based fuel could possibly be utilized to run our autos or even drive bigger scale control
plants, producing the power we have to light our structures, run our pots and refrigerators, and power our PCs. In any
case, hydrogen does not happen normally and it must be prepared. The enormous test is the huge scale creation of
hydrogen in maintainable way. There are various difficulties to be defeated before hydrogen gas is basic place as a fuel.
Hydrogen fuel is utilized to produce power, however then again, power is required to create the hydrogen fuel.
Electrolysis utilizes power to break water into hydrogen and oxygen, with the two gases framing at inverse terminals.
Power is additionally required to control the pressure of the hydrogen and the refrigeration to chill it to not exactly -
200 degrees. In any case, this underlying prerequisite of power could be produced reasonably through breeze control,
biomass, tidal, hydropower, or even atomic. Hydrogen can likewise be produced by extricating it from petroleum gas,
yet this procedure creates carbon dioxide and discredits the fundamental inspiration for moving to hydrogen power
device vehicles: finishing reliance on non-renewable energy sources. Additionally energizing elective innovation at a
beginning period being developed is Solar Powered Hydrogen Generation using water-part sunlight based boards.
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5.3. Hydrogen Gas From Water Mixed With KOH
Here's some data on a straightforward homegrown strategy for creating unadulterated hydrogen gas. The magnificence
of this framework is that it utilizes a typical cheap concoction which isn't expended in the response, so it tends to be
utilized over and over inconclusively (utilizing unadulterated water in the response). The synthetic is Potassium
hydroxide, regularly called burning potash. Its substance equation is KOH, and it's utilized to make cleansers, colors,
antacid batteries, glues, manures, deplete pipe cleaners, black-top emulsions, and filtering modern gases. The
concoction response we are keen on happens with water in the accompanying condition.

HYDROGEN GAS PRODUCTION FROM KOH :-

HYDROGEN
@ © GAS
S

f INSULATOR ~g ?

BATTERY

4 WATER

7 &
ELECTRODES \
4/ N “\__ SEPERATOR

WATER WITH KOH

Figure 1 Hydrogen Gas Production from Koh

KOH + H,0 = KOOH + H,

The balanced equation is

2KOH + 2H,0 = 2KOOH + 2H,

Notice the free Hydrogen gas 2H2 which is stripped from the water added to the KOH. Making this response in excess
of a one-time occasion is the way to shoddy hydrogen creation, which implies controlling the invert response to
recuperate the KOH without giving back the hydrogen. In this way, warming the KOOH in a sun based cooker will
create the accompanying response: KOOH + HEAT - > KOH + O. The adjusted response is 2KOOH + HEAT - >
2KOH + 02 Notice the free Oxygen gas discharged in this response.

The joined aftereffect of our twofold response cycle is the part of H20 into 2 free gases, and our underlying Potassium
Hydroxide is prepared to be utilized once more. Besides, have we made a fuel supply, as well as an oxygen supply.
Outlining a persistent fuel supply framework from this response cycle would require 2 potassium hydroxide tanks. One
for every response they would need to be traded between responses on a normal coordinated timetable. Hydrogen
creation can be controlled with a stream control an incentive from the H20 stockpiling tank. O2 creation is controlled
by warm information. Coordinating gas creation with utilization would lessen the extent of tanks required for surplus
gas stockpiling. | haven't done the correct computations on how much potassium hydroxide is expected to supply the
normal gas prerequisites per capita expended in the US, yet | am speculating that it wouldn't require a lot of pounds of
KOH, so the framework size could be truly little. The sun powered authority for the oxygen response would most likely
be the greatest segment, and | propose a centering sun oriented gatherer be utilized for higher warmth input. There you
have it, a non-contaminating wellspring of free hydrogen and oxygen from only the Sun and water.

5.4. Combustion effects in hydrogen fuelled engine systems

It has been satisfactorily underlined before that hydrogen fuel has a few properties which are exceptionally not quite the
same as the comparing properties of ordinary hydrocarbon energizes. In hydrogen a few irregular burning they are (3)
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i Abnormally high weight rise.

il Occurrence of pre-start in burning chamber and consecutive progression of pre-start and reverse discharge into
consumption complex It has ordinarily been discovered that the two conditions happen under overwhelming burden
conditions. These frequently makes motor stop. For this situation the gas is put away in a petroleum tank. This fuel is
given to the contribution of the carburetor through the pump. Before given to the carburetor the petroleum and
Hydrogen gas is blended in the best possible proportion with the goal that the vehicle runs ceaselessly. This may
maintain a strategic distance from the strange burning that caused by hydrogen fuel as it were.

5.5. Properties of fuel
When we utilize the hydrogen as a fuel we can Reduce Dependence on Fossil Fuels it is Environment agreeable fuel so
we can diminishes air contamination and furthermore it is inexhaustible in nature it is a Carbon less Fuel, Higher
Energy Content on Weight Basis and it have Higher Octane Rating,table 1 demonstrates the property of the energizes.

VI. IGNITION AND FLAMMABILITY PROPERTIES

Emission Control

Utilizing the H2 as a mixed fuel, it will decrease, hydro carbon S:no _DfBSCI’IptIOﬂ H, CH, | Gasoline
and carbon monoxide, because of Carbon less Fuel hydrogenis | 1 | Minimum 0.02| 0.28 0.25
mixed with gas and furthermore ignition energy
Hydrogen has a wide combustibility limits which allow its (mj)
utilization under lean condition, Due to wide combustibility | 2 | Ignition 858 | 810 530
limits, pre-start on hot barrel dividers can occur,Flame speed for temperature (k)
H2 is seven times higher than that of fuel, in this manner | 3 | Adiabatic flame | 238 | 2227 | 2270
moving toward the perfect consistent volume cycle, Ignition temperature(k) 4
vitality is ~1/10 that of gas. 4 | Limits of 41-| 43- | 1576
flammability(% 75 15
in air)
5 Maximum 270 38 30
laminar flame
velocity
(cm/sec)
6 Diffusivity 0.63 | 0.20 0.08
(cm?/sec)

Table.1 Ignition And Flammability Properties

VI. DESIGN OF WATER FUEL ENGINE

WATER FUEL ENGINE

L.HYDROGEN
GAS TANK
2.GAS INLET
TUBE e
3EXHAUST 7 ;
GAS i
4.ENGINE |
5.WHEEL
6.STAND i
7. Petrol tank “~——"

8. Carburettor

= -

Vo L
hosk L =
A— vy

Figure 2 Design of Water Fuel Engine
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The general standard of this motor is established upon the property, which hydrogen gas blended with climatic air has,
of detonating upon start, in order to deliver an expansive blemished vacuum. On the off chance that more than two
measures, by volume, of environmental air are blended with one proportion of hydrogen, and a fire connected, the
blended gas will venture into a space preferably more noteworthy than three times its unique volume. The results of the
blast are: a globule of water, framed by the association of the hydrogen with the oxygen of the air and an amount of
nitrogen, which in its characteristic state (density=1) constitutes 0.556 of the blended gas, by volume. A similar amount
of nitrogen is currently ventured into a space fairly more noteworthy than three times the first volume of the blended
gas; that is, into around six times the space which it already possessed: its thickness in respect to the climate is
accordingly around 1/6. On the off chance that the outside air is counteracted, by a legitimate contraption, from
returning into this blemished vacuum, the weight of the environment might be utilized as a moving power, about in
indistinguishable way from in a steam-motor: the distinction being primarily in the way of framing the vacuum.(4),The
plan of water fuel motor is outlined in the figure 2, When beginning the motor, fuel streams from the tank to the
carburetor, and furthermore in the meantime the hydrogen moves through the carburetor from the battery that is sifted
by the water and both the gas and fuel is appropriately blended inside the carburetor with the air that from air channel
and permit in to the burning chamber because of vacuum creation inside the wrench case, along these lines the motor
begins.

VII. CONCLUSION

It is as of now surely understood that the pre-start reactivity and ensuing reverse discharge of hydrogen fuel exhibit
very surprising attributes in motor task as against other warm frameworks. There has been a spate of intrigue
everywhere throughout the world on hydrogen motor research and even some of presumed vehicle ventures are think
about hydrogen fuelled motors. In this division which is in awful need of a non-dirtying originator, free from the
danger of fuel emergency.
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