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Abstract 

In the present state of affairs, in order to conquer the disadvantages of the fossil fuel, it is the need of time to totally or mostly 

supplant the petroleum fuel. In our venture work, an endeavor has been made to decrease the disadvantages of petroleum powers. 

Electrolysis of water can give us hydrogen in type of Oxy-hydrogen gas, which can be utilized as a supplemental fuel in any 

internal combustion engine. In the present situation, presence of carbon component in the routine fuel like petrol and diesel 

prompts outflow contaminations which are related with the ignition procedure in the traditional internal combustion engine 

stacked with vehicles. Oxy hydrogen gas, which is enhanced blend of hydrogen and oxygen fortified together molecularly and 

attractively and Producer gas are developing as best supplemental powers in the current past. Presence of ‘Oxy-hydrogen gas’ 

throughout the combustion method decreases the ‘brake specific fuel consumption’ and conjointly will increase the ‘brake 

thermal efficiency’. It is safe to use ‘Oxy-hydrogen gas’ because it does not hold on, however is made and used as and once 

needed. Along with ‘fuel efficiency’ engine shows improvement within the ‘brake thermal efficiency’ with the mix of fuel. All  at 

once, it has been discovered that the blend of ‘Oxy-hydrogen gas’ and fuel rather than solely conventional fuel improves the 

performance of the engine.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

By product from typical organic compound fuels like hydro carbons, nitrogen oxides, carbon monoxides and carbon dioxides are 

answerable for the world warming that is one of the main issues that the scientific community is facing nowadays. Major 

pollutants inflicting acid rains are the byproduct of combustion method within the combustion chamber of an internal 

combustion engine. The unburnt fuel that creates its manner through the engine and comes out through engine as smog. Catalytic 

converter loaded within the exhaust pipe will scale back majority of the emissions, however not to decent levels. Amongst all, 

hydrocarbons are typically the worst issues for the automobile power plants. What proportion we have a tendency to try 

and compensate with different choices like cars operating with electrical motors, solar panels, however the lowest line is that we 

have a tendency that still insulant behind within the technical facet compared to fossil fuels. Thus to not vie with fossil 

fuels however to facilitate fossil fuels to exist longer life to survive in this ever hard Automobile industry. In order to 

conserve fossil fuels for future and to eliminate the preexisting limitations, it is the right scenario to locate the other supplement 

and innovative fuel. Amongst many various fuels, oxy element gas and air gas are subjected to study during this analysis work. 

Electrolysis of water will offer hydrogen in the type of Brown’s gas (HHO gas) or oxy-hydrogen gas, which might be used as an 

alternate fuel for any combustion engine. Adding Brown's Gas to the fuel/air mixture has the immediate impact of 

skyrocketing the octane rating of any fuel. Low grade petrol ignites quicker than higher hydrocarbon fuels. It takes less 

compression to ignite. This fact causes the petrol to ignite before TDC (Top dead center,  creating it less economical as a result 

of the explosion of gas fumes pushes the piston down and out of sequence (it's too early thus it goes slightly in reverse) and 

so the “pinging” noise and fewer power from Regular petrol. Brown's gas or water vapor causes regular low grade fuel to ignite a 

lot slowly, there by creating it to perform sort of a high octane fuel. A higher octane means stronger horse power due to 

combustion occurring a lot nearer to TDC, wherever it's an opportunity to show into mechanical force (rotary push) the 

correct approach and without pinging. Every piston transfers a lot of energy throughout its combustion cycle, thus combustion 

becomes a lot economical. 
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II. PROPERTIES OF OXYHYDROGEN GAS 

Oxy-hydrogen is degree enriched mixture of gas and element warranted along molecularly and magnetically (Brown, 1978). 

Oxy-hydrogen gas is created during a common-ducted electrolyser and so sent to the manifold to introduce into combustion 

chamber of the engine. Oxy-hydrogen gases can combust within the combustion chamber once dropped at its auto-ignition or 

self-ignition temperature. For a stoichiometric mixture at atmospheric air pressure, auto-ignition of 

oxy gas happens at concerning 570°C (1065°F). The minimum energy needed to ignite such a mix with a spark is concerning 20 

micro joules. At normal temperature and pressure, ‘oxy-hydrogen gas’ will burn once it's between concerning 4 and 94% 

hydrogen gas by volume. Once ignited, the gas mixture converts to water vapor and releases energy. The number of 

warmth discharged is freelance of the mode of combustion; however the temperature of the flame varies. The most temperature 

of concerning 2800°C is achieved with a pure stoichiometric mixture, concerning about 700°C hotter than a gas flame in air. 

Oxy-hydrogen gas has terribly high diffusivity. This ability to disperse in air 

is significantly bigger than fuel and it's advantageous in principally for two reasons. Firstly, it facilitates the formation of solid air 

fuel mixture and second, if any leakage happens it will disperse at speedy rate. Oxy gas is extremely low in density. This leads 

to a storage drawback once employed in an internal combustion engine 

III. GENERATION OF OXY HYDROGEN GAS  

there are general strategies that are utilized in this analysis work for the generation of oxy-hydrogen gas. The 

primary methodology (Saed and Ammar, 2011) makes use of the essential principle of faradays law, electric power supply is 

connected to 2 electrodes, or 2 plates generally made up of some inert metal like noble metal or stainless-steel that is 

placed within the water. In a very properly designed cell, element can seem at the cathode 

(the charged conductor, wherever electrons enter the water) and oxygen can seem at the anode 

(the charged electrode). Assuming ideal faradic potency, the quantity of element generated is double the quantity of moles 

of oxygen and each are directly proportional to the full electrical charge conducted by the solution. Following are the reactions 

that commonly happen at cathode and anode: 

Cathode (reduction): 2 H2O + 2e− → H2 + 2 OH- 

Anode (oxidation): 4 OH- → O2 + 2 H2O + 4 e− 

Overall reaction: 2 H2O → 2 H2 (g) + O2 (g) 

In the second methodology, the resonance is created within water molecules between the electrodes by DC pulses. This 

alteration at natural frequency of water causes huge electrical force to interrupt the bond between the hydrogen and therefore 

the element and that they freed as gas molecules that are magnetically coupled to each other. two differing types of electrolysers 

were tested with the primary methodology of getting oxy hydrogen  gas. In the initial design the electrodes are created of 216 

‘stainless steel plates’ with breadth = 100 mm, length = 160 mm and thickness = 1 mm. The plate array is supported with the 

assistance of two carbon rods, one at the highest and other at the rock bottom. The plates are separated with the assistance of 

Teflon washers with a niche of 1.6 mm. It's been ascertained that if the gap between electrodes is quite less, then the gas 

generation rate decreases and there are possibilities of current to leap across the electrodes giving spark that is dangerous and 

should end in blast of electrolyser. The assembly of the electrodes is placed within the plastic instrument. The instrument is full 

of the electrolytic solution that consists of distilled water and potassium hydroxide. Distilled water can keep the electrodes 

clean throughout the method of gas generation and KOH is further to form the water semiconducting. In 

the second design, two changes were created. Instead of plastic instrumentation, a 304 ‘stainless steel container’ of 

same capability is employed that itself is acting as a cathode throughout the method of electrolysis. The anodes also 

are modified from the primary design; they are of 304 ‘stainless steel plates’. The reason behind choosing 304 SS is that 304 

SS has an additional resistance to corrosion as compared to 216 SS.  In addition to that this design minimizes the possibilities of 

accidents attributable to explosion of oxy hydrogen gas. The electrolytic solution remains an equivalent as utilized 

in initial design. In the second methodology of oxy hydrogen gas generation, material breakdown of water molecules 

is applied by making resonance of 42 MHz that is up to natural frequency of water in water by circuit consisting of resisters, 

timer circuits, bifilar inductors and mosphates to provide pulsating DC output. The pulsating DC output is given to line of 9 

tubes in tube electrodes created of 316 SS with a radial gap of 0.6615 mm. The array of electrodes of same size utilized in 

initial methodology is used here. There's no need of solution during this methodology additionally, no current is admitted to the 

water; hence, we can even use tap water during this methodology for generation of oxy hydrogen gas. 
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Fig. 1: Block diagram of oxy-hydrogen unit mounted on engine. 

 

 
Fig. 2: Electrolysis Kit 

   
Fig. 3: Bs 1 Engine 
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Fig. 4: Emission Test Results 

Table – 1 
Emission Norms 

 Co2 (%) Hc (ppm) 

Bs II 3 1200 

Bs III 0.5 750 

Bs IV 0.3 200 

IV. MODIFICATION OF ENGINE 

 Actual Engine 

In actual engine, petrol from the petrol tank is passed through the carburetor. In the carburetor, air from the air filter and petrol 

mixed in an optimum ratio and passed through engine by means of intake manifold. When we give the acceleration the 

carburetor orifice gets increased and more air fuel mixture is send into the engine in order to increase the speed of the engine.  

 Modified Engine 

In petrol blended with brown’s gas engine, in the intake manifold a hole is drilled. In that hole, a tube is connected which drawn 

the brown’s gas from the brown’s gas apparatus. The flow of brown’s gas in the tube is controlled by control valve, so that 

corresponding speed can be maintained. The pressure of the gas taken to the engine is fully depending upon the suction pressure 

of the engine. The brown’s gas and petrol air mixture comes to the engine at different path. The flow of petrol to the carburetor 

in the engine is modified and the brown’s gas mixed with the petrol only at the intake manifold of the engine. This modification 

is done only outside the engine that is intake manifold and it will not make any problem to the engine. The engine is modified 

only by including a hole in the intake manifold so there is no problem for the engine and it can be easily done. 
Table - 2 

Emission after blending of petrol with brown’s gas in Maruthi 800 BS I engine 

Brown’s gas flow rate in kg/hr. CO2 (%) HC (Ppm) CO (%) 

1 0.41 440 9.86 

3 0.29 363 9.62 

5 0.25 216 9.26 

V. SAMPLE CALCULATION 

Blending of Petrol with Brown’s Gas and Test at Loading Condition: 

Petrol consumption = volume flow rate × density 

= 2.549× 10-4 × 670 

= 0.171 kg/hr. 

Brown’s gas consumption = volume flow rate × density 

= 1 × 0.461 × 60 × 10-3 

= 0 .2766 kg/hr. 
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Fig. 6: mass flow rate of petrol vs. brown’s gas 

Table – 3 

Mass flow rate of petrol and brown’s gas 

S.no Petrol flow rate in kg/hr. Brown’s gas in kg/hr. 

1 3.527 0 

2 3.2504 0.2766 

3 2.70 0.5532 

4 2.42 1.1067 

5 2.144 1.383 

 1 Liter H20 expands to 1,860 Liters of Brown's Gas. 

 1 kWh  = 340 Liters of Brown's Gas.  

 1,860 divided by 340 = 5.47 kWh. 

 Losses are dependent upon where DC energy is acquired 

VI. SAVING OF PETROL COST UNDER TESTED CONDITION 

 Cost of petrol per litre = Rs.74 

 Saving of petrol under loading condition = 30% 

 Therefore petrol saved per litre = 300ml 

 Cost of 400ml petrol saved = Rs.22.2 

VII. MERITS 

 Improves  gas mileage by up to 20 %.  

 Greatly enhance engine power and performance. 

 Remove carbon deposits and prevent future carbon build up. 

 Decreases the ‘brake specific fuel consumption’ and also increases the ‘brake thermal efficiency’. 

VIII. DEMERITS 

 HHO gas cannot be stored in a particular place. 

IX. CONCLUSION 

This Paper aims at choosing a supplemental fuel for petrol. Based on the performance analysis about 20 to 30 percentage of 

petrol were saved. Moreover, this brown’s gas blended with petrol can be run only by small modification in the intake manifold. 

As the petrol is a depleting source of energy, it can be blended with petrol. In the performance characteristics curves, it was 

proved that increase in efficiency with an increase in the blending of brown’s gas. Finally, it is concluded that this technology 

will be a viable replacement due to its reduced petrol consumption, cost and emissions.  
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