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Abstract— This paper is all about designing an efficient hydrogen electrolyser that produce an hydroxyl gas are used increase 

the fuel efficiency in an internal combustion engine. Currently there are2 types of engines are in practice spark ignition 

engine and compression ignition engine. In these engines the combustion process are seems to be very primitive. Hence 

unburned fuels are remains after the burning process. This leads to emission of various harmful gaseous like hydrocarbon, 

nitrogen oxide, carbon monoxide, sulphur dioxide. Hence hydrogen electrolyser is an new approach to minimize the engine 

emission and also to improve the efficiency .From the analysis we found that unburned gaseous during the combustion are 

reduced it provide an clean burning .In the research we mainly focused on improving an engine efficiency and reducing the 

emission. 

 

Key words: Hydrogen Electrolyser, Spark Ignition Engine, compression ignition engine 
 

I. INTRODUCTION 

The atmosphere is polluted by a various harm full gaseous like nox, co, hc, emission of these harmful gaseous are minimized 

by using an renewable source energy like water .various factors which  affect the fuel consumption of an vehicles like 

acceleration  road condition, traffic and vehicle condition on considering the fuel price and emission rate the ordinary internal 

combustion engines efficiency are improved without altering the engine In practice the internal combustion Engine are 

subdivided into three types spark  ignition engine, compression ignition engine and gas turbine engines spark ignition engine 

are widely used in the automobile  In these research we have focused only on the spark ignition engine  which use only an 

petrol as an primary fuel. In spark ignition engine the amount of vaporized fuel mixed with an equal amount of air and these 

engine are designed to ignite the air-fuel mixture at a respect time in optimum condition. The flammability rate of gasoline 

engines is 1.5%to 7.7% of the volume .hence every pound of air should mix with the 0.224g to 1.217g of vaporized  gasoline 

engine in order to have better combustion, the vaporized gas fed into the engine are more then it may leave some unburned or 

a partial burned gaseous is the one of the pollutant that originate from conventional hydrocarbon fuel  carbon monoxide are 

main pollutant produced from this process These unburned fuel can cause in increasing the exhaust emission of an engine it 

leads to the reducing the engine efficiency . In order to decrease the engine emission the thermal efficiency should be 

increased. 

II. CONSTRUCTION 

The engine is attached to the bed of the Petrol-HYDROGEN engine set up by the help of fasteners. A 12 volt DC battery is 

fixed in the frame and the power from the battery is used to self-start and to power HYDROGEN gas kit. The output of 

HYDROGEN gas is connected to hose pipe after the air filter and before the carburetor a simple HYDROGEN dry cell 

system is comprised of nothing more than a HYDROGEN dry cell and the requisite plumbing. The HYDROGEN dry cell 

contains a stack of metal plates (with every other one connected to a positive or negative battery source) submerged in water. 

As electricity tries to bridge the small gap between those plates, it must pass through the water and break its molecules, 

producing HHO. The HYDROGEN passes through a tube connected to the engine intake, where it's siphoned off by engine 

vacuum. 

 
Fig. 1: Petrol-Hydrogen engine 
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In practice Hydrogen electrolyser can be divided in to two types based on their construction i.e. wet cell and dry 

cell. Two electrodes and a set of neutral plates are used in a typical wet cell. The seplates are interconnected together as 

sho wn. Here, the plates are enclosed inside the electrolyte and the supply is connected to the edge of two electrodes. In this 

design the electrodes and the neutral plates are fully submerge din the electrolyte. So that the O2 gathers around the positive 

electrode starts to react with the metal plates used in the system which causes to corrode the plates eventually. Also, here 

the, heat dissipation in the system is low compared to the dry cell configuration. As if, the heat of the system gets increased 

as long as the generator runs which cause in producing water vapor. The water vapor will get mixed with the HYDROGEN 

gas and as a result efficiency of the system decreases. Due to these failures the dry cell has become much more popular 

among the public. In this design the above mentioned drawbacks are well considered and hence, the efficiency of the dry 

cell has become much higher compared to the wet cell. 

 
Fig. 2: Wet cell 

In the dry cell, plates and the connection are sealed from wet area As shown eachplate in the generator comes with a 

gasket to prevent leakage of water. Here, electrolyte was stored in a tank connected to the generator. The HYDROGEN gas 

generated here is served back in to the same tank. In this process the electrolyte circulates through the system due to its 

gravity. 

 
Fig. 3: Dry cell 

Once the tank is filled with HYDROGEN gas, it puts pressure on the electrolyte which will help to make the flow. 

In this design the heat generated inside the system is less than the wet cell generator and also due to the circulation the heat 

generated inside the system get reduced. So that in this design the HYDROGEN gas generates with much higher efficiency. 

In addition it consumes less amount of current required for a cycle of HYDROGEN gas production. 

III. FUNCTION 

Every internal combustion engine sucks in air from the atmosphere. That air contains nearly 80% nitrogen which is useless to 

the vehicle. It also contains around 20% oxygen. That is the gas the fuel mix uses. (There are trace amounts of other gases in 

the air such as argon, carbon dioxide, krypton and other gases but these amounts to only about 1% in total.) All we are doing 

with a good HYDROGEN system is putting better “air” into the fuel that is “air” that is much more useful for combustion. 

The mixture’s higher oxygen content allows more of the petrol to burn, which also increases efficiency. It is like adding wind 

to a fire. When HYDROGEN is ingested by an engine, the HYDROGEN burns as a self-contained fuel, supplementing and 

replacing a certain amount of petrol. Here are four basic facts to keep in mind about the HYDROGEN advantage. These facts 

all combine to make HYDROGEN a sensible alternative for those with an open mind who want to save a pile of money and 

help clean up the environment. The alternator of the vehicle is already producing sufficient extra electricity to run through the 

system and break down the water molecules into two gases. Those tow gases are hydrogen and oxygen. 
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Fig. 4:  

IV. WORKING 

The dry cell unit, was combined together by using stainless steel 316L bolts and nuts. The electrolytic aqueous solution was 

made to pass through these three stack through drilled holes. 

 
Fig. 5:  

The surface area of contact of this electrolytic aqueous solution with the mixed metal oxide (MMO) coated titanium 

plates resulted in the production of HYDROGEN gas when external power supply was given to the electrodes. The reactions 

which occur at the cathode and anode are given below. In the negatively charged cathode, reduction reactions take place, with 

electrons (e-) from the cathode being given to hydrogen captions to form hydrogen gas.  

A. Cathode Reaction:                                   

2H+ (aq) + 2e-                 H2 (g) 

At the positively charged anode, an oxidation reaction occurs, generating oxygen gas and giving electrons to the 

cathode to complete the circuit.   

B. Anode Reaction:                                        

2H2O(l)         O2(g) + 4H+   (aq) + 4e- 

The same overall decomposition of water into oxygen and hydrogen is given in the reaction below.  

C. OverallReaction: 

2H2O(l)           2H2 (g) + O2 (g) 

Here the number of hydrogen molecules produced is twice the number of oxygen molecules. At equal temperature 

and pressure for both gases, the produced hydrogen gas has therefore twice the volume of the produced oxygen gas. The 

number of electrons pushed through the water is twice the number of generated hydrogen molecules and four times the 

number of generated oxygen molecules. 
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V. PERFORMANCE ANALYSIS 

We conduct performance analysis on Petrol-HYDROGEN engine by supplying petrol and Petrol+HYDROGEN fuels 

respectively. After analysis it has been found that the specific fuel consumption, brake power and the thermal efficiencies are 

increased with the Petrol+HYDROGEN fuel.  

VI. EMISSION ANALYSIS 

We conduct emission analysis on Petrol-HYDROGEN engine with the help exhaust analyzer by supplying petrol and 

Petrol+HYDROGEN fuels respectively Results from this emission test shows that an appreciable amount of Pollutants are 

reduced by using HYDROGEN gas as a supplemental fuel with petrol. 

VII. OBSERVATION AND RESULT 

In the first implementation the electrodes, neutral plate and the valves were designed using zinc coated iron. The electrolyser 

was powered up for 24hrs with a 30 gram KOH mixed in 500ml of water. It was observed after the test the zinc coated iron 

used in the electrolyser causes to corrode the metallic area during the electrolysis process. Hence in order to prevent this each 

metallic part in the design was built using stainless steel for the further analysis. 

As the second step, the designed electrolyser was tested under various conditions results and obtained results are 

shown in table 1. 

Distancebetweenplates Production of HHO Maximum current flow Time taken 

6mm 1 L 1.9 A 20min 

2.5mm 1L 6A 4min 

Table 1: 

The proposed method can be used in the vehicle in order to increase the fuel efficiency. The outlet valve of the 

designed electrolyser should connect to the gas intake of the engine. In this approach the vehicle should be tested without the 

hydrogen electrolyser and measure the fuel consumption for pre-determined miles at constant rate of speed. In testing the 

vehicle with the hydrogen electrolyser the oxygen sensor stored inside the exhaust pipe of the vehicle should adjusted as 

required. If not, 

The emission of oxygen during the hydrogen combustion process may generate false reading from the oxygen sensor 

which cause in increasing the fuel consumption. In ordinary vehicle, when exhaust oxygen percentage is high, oxygen sensor 

output voltage goes slow. Similarly, when the percentage of oxygen is slow the sensor will have a high voltage value. This 

type of oxygen sensor is widely used in modern vehicles. 

 
Fig. 6: 

A. What about Hydrogen Safety? 

HYDROGEN Kit India Conversion Kits Consume Hydrogen AT THE POINT OF Production, thereby eliminating all of the 

problems of generating Hydrogen at a remote location, storing it, distributing it, storing it again until it is sold, and then 

storing it on-board the vehicle where it is to be used. 

B. In Summary… 

The science is simple. HYDROGEN burns more rapidly than fossil fuels (petrol, diesel or propane). With more efficient and 

complete combustion occurring, the HYDROGEN Dry Cell Conversion Kit offers significant reductions in exhaust 
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emissions, and significant increases in fuel efficiency. You receive better performance while releasing significantly fewer 

pollutants into the atmosphere. Here at HYDROGEN Technology we strive to improve HYDROGEN dry cell technology 

every day. 

VIII. CONCLUSION 

The SI engine performance and emission analysis are conducted with Petrol + HYDROGEN and petrol respectively. Thus the 

performance and emission analysis results are compared after conducting the tests with petrol + HYDROGEN and petrol 

respectively. The following conclusions are observed as follows.  

The use of HYDROGEN in gasoline engines enhances combustion efficiencies, consequently reducing the fuel consumption 

by 20% 

 Use of HYDROGEN in gasoline engines leads to reduction in emission of harm full pollutants such as carbon monoxide 

and un burnt hydrocarbons. 

 Use of HYDROGEN in gasoline engine increase the power output of the engine around 5.7%. 

 Thermal efficiency increase around 5%. 
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