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I. INTRODUCTION 

Worldwide researches are working overtime to increase or to 

improve the internal combustion engine (ICE), fuel economy 

and the performance characteristics because the whole world 

is facing  the problem of ever increasing cost of fossil fuels. 

This mixed HHO ignites releasing the extra electrons into the 

igniting fuel[1]. The unburned/halfway consumed fuel causes 

in expanding the fumes outflow of a motor which brings about 

diminishing the proficiency of the engine[2]. To enhance or to 

increase the performance and characteristics of engine in the 

resent years many researchers have focused on the topic of 

alternative fuels. The measure of warmth produced in this 

ignition procedure fluctuates as indicated by the method of the 

burning engine[3].There are many benefits of hydrogen if use 

it as a fuel, among all other gases it is a long term renewable 

and less polluting fuel, non-toxic and odourless and it has 

wide range flammability the other properties of hydrogen 

which will be faced or it will be a challenge when it is utilized 

as inward burning motor fuel i.e. low start vitality, little 

extinguishing separation and low thickness. The fuel 

consumption will be so reduced when the diesel hydrogen 

dual fuel engine is operated over the neat diesel operations 

[4]. 

 

 

 

 

II. HHO Production   

For this production of HHO electrolysis process is used. In 

this process different electrolytes having various designs of 

electrodes are used in a leak proof hydrogen generator. Due to 

electrolysis process the HHO gas will be produced. High 

consuming speed yields extremely quick ignition and the wide 

combustibility point of confinement of hydrogen[5]. This 

HHO gas will respond or consume when it is conveyed to its 

start temperature. For a stoichiometric blend in ordinary air 

weight the start happens at 5700C. The vitality required to 

touch off such a blend is around 20 µJ [6]. 

.Electrolysis: 2H2O                       2H2 + O2 

Combustion: 2H2 + O2          2H2O 

 

 

 

 

 

 

                       fig. 1Electrolysis of water 
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It burns more of the carbon atoms to create  lower emissions 

(fewer hydrocarbon and carbon monoxide particles) [7]. 

 

                  Fig. 2Line Diagram of Experimental Set-up 

Table 1.  Engine Specification 

Vehicle name  Kinetic Honda 4S 

Type 4 stroke SI engine 

No. Of cylinder 1 

Maximum power  

Start Kick 

A/F ratio 14:1 

Engine displacement 113 cc 

 

III. Design 

 

i. The Electrodes 

The terminals, Fig. 3, are the go between the electrolyte and 

the battery terminals. They lead current from the battery to the 

electrolyte. Oxidation and diminishment responses happen at 

the terminals. The measurements and the quantity of the 

cathodes were picked with the thought of the lodging 

measurements. The cathodes were manufactured from lead. A 

mould was made and liquid lead was poured into it to form the 

cylindrical shape required. 

  

                               Fig. 3 Lead electrode 

 

 

ii. Electrode stands 

The electrode stands were used to stack the electrodes in the 

electrolyte. The cathode stands were utilized to stack the 

anodes in the electrolyte. Two terminals stand were 

manufactured from Perspex. The Perspex has a region of 

70mm x 50mm and 5mm thick. Six holes of 10mm diameter 

were drilled into it in the 2 x 3 formation with a distance of 

10mm between each hole and from the edges of the material. 

In the get together, each stand is put 10mm from the tip of the 

cathodes in this way shaping a pile of terminals. The terminal 

stand is appeared in Fig. 4. 

               

                          Fig. 4 The electrode stand 

iii. The electrolyte 

Potassium Hydroxide is the best electrolyte for a Hydrogen 

Generator. It is excellent also for Making Liquid Soap [10]. 

The electrolyte is formed from two litres of distilled water and 

10 grammes of sodium hydroxide mixed together. The 

solution is stirred properly allowed to cool. The electrolyte is 

filled the lodging after the cathode stack has been brought 

down into the lodging. 

The battery 

The battery delivers the electromotive power to drive the free 

charged electrons (particles) towards their individual cathodes 

for oxidation - lessening responses. The battery is a 12V 100A 

deep cycle gel cell. The battery can be charged through solar 

PV panels or wind generator. Constant current source in 

electronics is a device which produces the constant current 

value for different voltage values [8]. 

iv. Hydrogen generator  

The hydrogen generator, Fig. 5, is a gadget that is intended to 

create hydrogen gas from electrolysis of water. It is a shut 

compartment containing six lead cathode bars and a fluid 

electrolyte with the anodes being associated with two 

terminals of the battery. The generator lodging is produced 

using low thickness plastic, with a cover produced using a 

similar material and fortified with Perspex for unbending and 

support. A couple of terminals was manufactured from lead 

into the cover. The leave valve for the gas is arranged at the 
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center of the cover associated with hose. The electrodes are 

three pairs placed on their sides on the floor of the container. 

They are stacked into two stands, one each on the contrary 

closures of the terminals. Protected copper wires were 

associated from the terminals to the anodes to convey 

essential electric current to the cathodes. The generator is 

intended to utilize power to create hydrogen and oxygen gases 

by electrolysis of fluid arrangement of sodium hydroxide and 

water. Electric momentum is gone through the dilute to break 

the particles of water to create hydrogen and oxygen gases. In 

the event that there is segment in the generator chamber, the 

unadulterated hydrogen and oxygen gases can be gathered 

independently however for this situation, they are gathered 

together as a blend of hydrogen and oxygen gases called 

"hydroxyl" gas. The hydroxyl gas is in the end gone through 

water to disintegrate oxygen and free hydrogen gas. 

                                                                  

  Fig. 5The hydrogen generator for hydrogen gas production. 

I.  Desirable properties of good IC engine fuel 

•  High vitality content per quality at fuel.  

•  Good ignition properties.  

• Availability in huge amounts monetarily.  

• Free from flame risks. High stability with 

change in temperature. 

• Low pollution. 

• Easy to store and transport. 

• Products of combustion in gaseous form 

and non corrosive. 

 

II. Properties of HHO gas  

There are numerous remarkable and irregular properties that 

HHO gas has. Below is a list of some of properties:- 

• Gas proves to be odourless, colourless and 

its weight is less than air. 

• During the production of HHO gas, because 

of the use of electric energy there no process 

of evaporation takes         place. The amount 

of electric energy used is insufficient for the 

evaporation process. 

•  HHO gas does not take after the crucial 

PVT law for gases.  

•  HHO is portrayed to have the structure H-

O-H where speaks to the new sub-atomic 

bond and the traditional sub-atomic bond.  

•  HHO gas exhibits a bizarre bond to gases, 

fluids and solids.HHO has low freezing 

point, thus it does not create starting 

problem. 

• HHO has low freezing point, thus it does not 

create starting problem[9]. 

HHO gas bonds to vaporous energizes, (for example, 

gaseous petrol) and furthermore to fluid fills, (for 

example, diesel, gas, fluid oil and others). 

 

                              Table 2.  

     Comparison of properties of hydrogen and petrol[2]. 

Properties  Petrol  Hydrogen 

Autoignition temperature  (K)  530 585 

Minimum ignition energy (mJ)  - 

 

0.02 

Flammability limits (volume 

% in air) 

  

0.7-5 

4-7.5 

stoichinometric air-fuel ratio 

on masss basis 

 14.5 34.3 

Limit of  flammability 

(equivalence ratio) 

  

- 

 

0.1-7.1 

Density at 16 
0
C and 1.01 bar 

(kg/m3)   

 

 833-

881 

 

0.0838 

Net heating value (MJ/kg)  

 

  

42.5 

 

119.93 

Flame velocity (cm/s)  

 

  

 
 

  

30 

 

265-325 

Quenching gap in NTP air 

(cm)  

 

  

- 

 

0.064 

Diffusivity in air (cm2/s)  

 

  

- 

 

0.63 

Research octane number  

 

  

30 

 

130 

Motor octane number  

 

  

- 

 

- 
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V. Working Process  

The hydrogen produced at cathode is encouraged to the 

channel complex that is in air hose pipe of the carburetor, at 

that point this gas blend with the coming air from the air 

channel when the vacuum is made by the cylinder 

development from TDC to BDC. As the HO hydrogen or HO 

gas blended with air then it goes to motor barrel with fuel 

amid suction stroke of the motor. Toward the finish of 

pressure stroke the start is created from the chilly appraised 

start plug the ignition of gas and HO gas occurs.HHO itself 

contains 1/3 oxygen by volume and 2/3 hydrogen (which has 

an octane rating of 130). The hydrogen blast is fast to the 

point that it fills the burning chamber no less than 3 times 

quicker than the fuel blast and ensuing touches off the gas 

from all bearings. Subsequently more power is produced thus 

the mileage of our bicycle gets expanded. A few nuts and 

bolts the consume speed of hydrogen is 0.098 to 0.197 ft/min 

(3 to 6 cm/min) contrasted gasoline’s 0.00656 with 0.0295 

ft/min (0.2 to 0.9 cm/min).   

      

 

VI. Fuel consumption and Performance 

 

Sr. 

no. 

Fuel 

consumed 

Fuel consumed (sec) 

petrol only 

fuel 

consumed(sec) 

petrol+ HHO  

1 10 ml 54 61 

2 10 ml 57 70 

3 10 ml 60 68 

  Avg=57 Avg=66.33 

 

 

VII. Conclusion  

This hydrogen gas generator can undoubtedly be duplicated, 

in this way making the move from petroleum derivative to 

manageable fuel is simple. The petroleum motor execution 

and emanation investigation are directed with oil + HHO and 

oil separately. Subsequently the execution and discharge 

examination comes about are contrasted in the wake of 

leading the tests and petroleum on decrease of fuel utilization 

in gas + HHO and oil individually. 

 The accompanying conclusion is seen as takes after:- 

• The utilization of HHO in gas motor ignition 

efficiencies, thus fuel utilization by.  

 

• Thermal productivity increment around. 

• Use of HHO in S. I motors prompts 

lessening in discharge of unsafe 

contaminations, for example, carbon 

monoxide and unburnt hydrocarbons. 

• The HHO gas kit can be easily construct and 

easily integrated with existing engines at 

low cost. 
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