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Abstract: 

An attempt has been created during this analysis to use additive fuel in four stroke gasoline engine. Our main aim in choosin g this 

work is to use nonconventional fuel HHO with typical fuel. We have a tendency to choose associate engine of Hero Honda Stree t 

100cc, 6.5 horsepower at most speed of 8000 rev for this analysis work and dealing model has been developed to support the 

concept of the work. In IC engines the combustion of a hydrocarbon fuel produces greenhouse emission and H2O. A number of 

the fuel isn't burnt attributable to the IC engines don't seem to be utterly economical, which ends up within the presence of HC, 

CO and NOx. The HYDRA generator uses electrolysis method to separate water (H2O) into its base molecules, two and1 

chemical element molecu le. The Oxy-Hydrogen gas isn't an alternate to gasoline however associate additive to extend the 

potency of the engine. These analysis asses the performance characteristics of a 4S IC engine that's go by crude oil fuel mixed 

with HHO fuel that is fed through the manifo ld. It decreases the operative temperature and pressure conditions of the IC engine. 

Reduction in fuel consumption and reduction in emission is main goal of this analysis work.  
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I. INTRODUCTION 

 

 The scope of this work is to introduce a number of the H 

benefits whereas maintaining the first specifications of the 

engine. The Oxy-Hydrogen gas that is additionally called the 

BROW N gas or HHO could be a non harmful gas, used as a 

supplement to any ancient fuels like gas, Diesel, Heavy oil, 

Acetylene, propane, Kerosene, LPG etc. therefore the plan 

isn't to vie with crude oil fuels however to extend the lifetime 

of crude oil fuels to exist longer during this ever tight industry. 

Thus so as to conserve crude oil fuels fo r future and to 

eliminate the said limitations, there's a requirement of other 

and innovative fuel. The Oxy -Hydrogen gas is obtained by the 

straightforward method of electrolysis of water, which may be 

utilized in addition to gas. During this analysis work, the oxy-

hydrogen gas is employed in four stroke gas engine for higher 

performance and lower emission values. 

 

II. WORKING PRINCIPLE 
 

An HHO generator could be a device that produces HHO gas. 

Basically, HHO generator concerned in production of atomic 

number 1 and O through the method of electrolysis. during 

this method a DC current responded to water, as a results of 

that its divided into its primary constituent’s viz. atomic 

number 1 and O. Then they made HHO gas with the assistance 

of electrolysis is additional in to the air manifo ld and injects in 

to the cylinder wherever HHO combine with the fuel ignites 

and results complete combustion of the hydrocarbons fuel, 

lowering emission and increasing fuel potency . 

 

III .S YS TEM INS TALLATION 
 

Where should be the HHO system installed?  
 

Anywhere within the house round the engine, however ideally 

in an area that may have a relentless flow of air that helps  the 

HHO generator to cool down down. HHO systems on that 

there’s  no storage of gas as a result of gas is generated through 

electrolysis system. Use of those systems has a bearing on the 

decrease in emissions from vehicles. 

Components require to install the HHO system? 

               

    In short, it needs mounting the HHO generator, pulse  

modulator, fuses, relays, filters, check valves, switches, 

installation of hose, and connecting a couple of cables. Total 

time needed is around half-hour to one hour for the installation 

of HHO system. The system may be removed while not  injury 

 to the vehicle. 

 

How much water is used HHO system?  

       

  We will drive a several days while not adding water. We     

have a tendency to advise to feature H2O each week or 2 to 

confirm most gas production. If we have a tendency to drive a 

median of concerning 3000 miles a month is enough to  one 

 cubic  decimeter of H2O. 

 

Schematic Diagram 

 

HHO is made with the assistance of electrolysis method. A 12 

Volt battery is employed for the facility offer that is connected 

to the PWM and fuse. The aim of use is to guard an electrical 

circuit against excessive current. The fuse is connected with the 

Relay which may stop instrumentation harm by detection 

electrical abnormalities together with over current, undercurrent 

and reverse current. The relay is connected to the switch that 

perform is to open or shut the circuit. The one terminal of PWM 

is connected to the battery and second.  

 

The one terminal of PWM is connected to the battery and 

second terminal is connected to the relay. The opposite 2 

terminal of PWM is connected to the anode and cathode plate of 

the electrolysis the PWM management the output of H 

generator. It permits control the ampere at that we have a 

tendency to get most bubbles. Within the electrolysis the bunch 

of plate immersed into the solution. The quantity of gas 

produces is proportional to the present passing through the 

water and thus high current means that additional gas. 
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Figure.1. Schematic Diagram of HHO System 

 

Water is that the poor conductor of electricity thus there’s 

have to be compelled to increase the physical phenomenon. 

 

In this process the water split into two parts: 

 

(a) Two molecules of Hydrogen 

(b) One molecu le of oxygen  

 

The gas turn out could be a extremely exp losive of atomic 

number 1 and gas. an outsized volume of gas exists within the 

instrumentation that if lighted would explode and destroy the 

instrumentation. The filtered HHO gas then combines with 

sucked atmospherically air. The mixture of HHO + air any 

mixes with the fuel within the mechanical device. Then this 

mixture entered into the combustion chamber manifo ld. When 

applying spark, the entire combustion of this mixture happens 

therefore engine turn out the ability and therefore the burned 

gases within the engine exhaust through the exhaust port to the 

atmosphere. The combustion rate is  3 times quicker than the 

combustion rate of the traditional fuel. That increases the 

engine power attributable to complete combustion of the 

mixture the potency of the engine increase and there's  no 

 change state particle in exhaust gas therefore, there square 

measure less proportion of Nox, HC, CO2 etc. within the 

exhaust  gas which ends in lower emission and  additionally 

 scale  back engine heat up. 

 

IV.METHOD US ED  

 

There are two methods for using HHO: 

 

(a) Hydrogen produces by the electrolysis 

 

(b) Using readymade HHO cy linder 

 

We are using electrolysis method to producing the HHO. It is 

safe method as compare to the using the readymade HHO 

cylinder, because the readymade HHO is difficu lt to handle and 

store also it is more explosive. So, it requires more care and 

attention. There are two method of electrolysis to producing 

HHO which are fo llows: 

 

( A)  Anode and cathode plates 

 

(B)  In method B the cathode plate is replaces the 

electrolysis container. 

 

Table.1. Difference between Two Electrolysis Method 

 

Anode-cathode plate (A) Container as a cathode (B)  

This method produces the 

more HHO gas. 

This method produces less 

HHO gas compare to the anode-

cathode method. 

The erosion of the 

electrode is less in this 

method. 

The erosion of the electrode is 

more in th is method. 

 

Due to higher than these 2 major drawbacks of methodology B 

we have a tendency to use the anode-cathode plate conductor 

methodology for the electrolysis to provide HHO. Electrolysis 

remains a regular methodology of manufacturing high purity 

chemical element, although it's far more value possible to 

provide massive volumes of chemical element from fuel. By  

putting 2 items of metal in H2O, and applying electricity, the 

water (H20) will instantly be separated into chemical element 

and O. The separated gas molecules surface and regroup to 

make HHO Gas that is associate boundless mixture of chemical 

element and O 
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Figure. 2. Molecules of HHO 

 

Inside the electrolyser, the electrodes within the device area 

unit made up of stainless-steel (ss) that is often out there. 

Never use metallic element or copper wires, these area unit 

nice electricity conductors, however they might be destroyed 

by the electrolysis method. As for the electrolysis H2O is 

employed and crammed up to 3/4th of the peak, the solution 

ideally is KOH (Potassium Hydroxide) for h igher physical 

phenomenon and it's typically regard ing 2-3% of the overall 

water crammed. the number of element generated is double the 

quantity of moles of atomic number 8 and each area unit 

directly proportional to the overall electrical charge conducted 

by the answer.   

 

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)  

 

The HHO gas generated from the electrolysis is sucked into 

our engine's air intake system as shown within 

the diagram. the complete system uses your engine's vacuum 

pressure to suck in additional HHO gas as engine speed will 

increase. 

 

Table. 2. Engine S pecification   

Vehicle Name Hero Honda Passion 

Type 4 St roke Petrol Engine 

No. of Cylinder 1 

Maximum Power 7.2 BHP 

No. of Gears  4 

Start Kick 

Clutch Automatic 

Air Fuel ratio  14.7:1 

Engine Displacement 120 cc 

 

 
Figure.3. Load-rpm chart 

 
Figure. 4.  CO% 

 

The CO% was 3.2% when the engine runs on the simple 

gasoline fuel. The CO% was 2.6% when the engine runs on the 

HHO + Gasoline fuel. That means there is 23.99% decrease in  

CO emission. Comparison is shown in the above figure 4.  

 

V.BENEFITS AND SAFETY  

 

 Benefits  

Uses water as supply of supplemental various fuels.  

 • Reduces emission. 

 • Exchange fuel mileage.  

• Reductions of carbon build up in cylinder and sparking plug. • 

Increase sparking plug life.  

• Long oil ever-changing time.  

• Increase vehicle performance. 

 

 Safety Require   

• It has been refer as BOOM gas for a reason. If we have a 

tendency to area unit assembling the gas, watch out that it 

doesn't ignite. 

 • The mixture you'll be exp loitation are often close to the high 

fin ish of pH scale- extremely alkalescent. It will react along 

with your skin and doubtless cause a skin irritation.  

 • For institution of this technique in vehicle, talent person is 

needed. 

 

VI.CONCLUS ION  

 

In this completed work and mathematical modeling of internal 

combustion engines as well as analysis of changes of its 

performance indicators by using HHO and alternative fuel 

enabled us to formulate following summarized conclusion on 

the influence of oxy-hydrogen gas. 

  • The efficiency of oxy-hydrogen gas using in internal 

combustion engine increases by 18.69%.  

• Using HHO with fuel in a spark ignition engine, CO 

concentration reduces to 18.75%, which reduce the atmospheric 

solution.  

 • The use of HHO in gasoline engines consequently reducing 

the fuel consumption by 23.99%.  

• Use of HHO in gasoline engine increases the brake power of 

engine around 12.20%. 
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