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ABSTRACT  

 

 This is the experimental study done to compare emission of alternative fuel 

system to the conventional SI Engine emission. HHO generator produces HHO through the 

process called electrolysis [1] which is simply splitting up of water molecules. Due to 

hydrogen properties, combustion of hydrogen produces nontoxic gases and has a good 

combustion rate as compared to petrol. Set up of HHO generator is very simple and easy to 

install in any of the vehicle system. Due to its external features of producing HHO gas on 

demand makes it more reliable for any of the flaws situation. And more advantageous is to 

have nil emission rate during ultra-lean operation, combustion temperatures are low enough 

such that NOx formation rates are too slow. Therefore hydrogen is stated as a clean fuel [Das, 

1991][2]. Hydrogen can prove best fuel in future as there is no emission of carbon due to 

which shell life of an engine can be increased. The only factor to be consider was to control 

the generation of HHO as when the rpm of the engine is lower there would be accumulation 

of the HHO gas. To get rid of this situation HHO ECU was inserted to the main line which 

had 555 PWM IC which use to turn on and off the system at a given set frequency. 
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INTRODUCTION 

  

 We are on a verge on depletion of fossils fuel. In years to come the rates of fossils 

fuels would be sky high that a normal person would not be able to afford. On other hand 

emission such as CO, Co2, NOX, HC…etc is the major issues that every living organism is 

facing. Several health issues is been noticed due to toxic emission of the engine. So there is 
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an alternative that gives out energy same as the fossil fuel but less emission. The main aim of 

this experiment is to reduce the emission on combustion and at a lower cost. Non-

conventional mode of energy isn’t constant so we can’t rely on it. Hydrogen proves to be 

clean and efficient as it does not harm in any of the ways on combustion. There are several 

ways to obtain hydrogen but most of the methods are time consuming and relative generation 

cost is high. There is one simple method by which the hydrogen can be obtain any layman 

can also produce it without paying more. Electrolysis has a simple construction which any 

person can install and generate hydrogen. Just the reaction needs to be controlled at low rpm 

[3]. Many of the scientist & Engineers have found out that hydrogen can overcome with all 

the problems that mankind is facing and have agreed to it. They have named this system as a 

clean hydrogen energy system. There is an urgent need of implementing of this hydrogen 

technology. The production from non-polluting is the ideal way (Zweig RM, 1992) [4]. 

 

METHODOLOGY 

 

There are two important chapters in this experimental study. One the generation of 

hydrogen at a lower cost and next is the emission reduction. Generation of hydrogen is done 

through electrolysis process in which the reactor plates were immersed in an electrolyte 

solution (KOH). Reactor plates works as an electrodes anode and cathode respectively. These 

plates are placed in the closed reactor container fill with electrolyte. On reactor container lid 

non-return valve is fitted so the gas flow is in one direction. Now the gas coming out of this 

valve is at a temperature and has traces of water molecule which isn’t feasible for working 

condition for any of the engine as it would produce knocking. To control this action bubbler 

is installed near the reactor container. This bubbler will cool down the temperature of the 

HHO gas as it enters the bubble through pipe which is extended till the bottom of the bubbler 

and mean while condensation will also be carried out simultaneously which will condense the 

moisture level of the HHO gas as bubbler is filled water at a room temperature. Next 

important component is 555 PWM IC, this component will send current in pulses so the 

accumulation of HHO at lower rpm can be resolved. Hydrogen on combustion leaves no 

traces of toxic gas when it is fitted with 555 PWM IC. 

 

COMPONENT USED IN HHO UNIT 

 

Material plays an important role in generation of HHO. There are precisely three main 

component which gives out efficient working. 

1. HHO generator 

a. Reactor container 

b. Reactor plates 

c. Non-return valves 

2. Bubbler  

a. Non return valve 

3. 555 PWM IC 
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WORKING CONCEPT 

 

555 PWM IC is connect with the ignition switch on ignition the 555 PWM works to 

regulate the amount of current flow to the reactor plates. It acts a triggering circuit making 

the circuit on and off at a given set frequency. The current is received by the plates which is 

made up of stainless steel, due to electrolyte (KOH) the reaction between them starts and 

HHO is liberated through respective electrodes. HHO generator comprises of three major 

parts which is written above. The reactor is made up of plexiglass which can withstand 

pressure when HHO is generated but due to non-return valve the pressure built inside the 

container is relatively low. To increase the reaction rate plates were used as it has more 

surface area than a coil type arrangement. Now the gases travel through non-return valve to 

the bubbler through pipe which is immersed all the way down. This bubbler is filled with 

water which condenses the HHO gas leaving the only gas to escape at a room temperature 

through another non-valve which is situated just above the level of water filled in it. Hose 

between the carburetor and air filter receives this gas. Then gas travel through carburetor to 

the combustion chamber. 

 

 
Figure1: Schematic Diagram of HHO Generator 

 

              RESULT AND CONCLUSION 

 

As we are all aware of the emission emitted by the SI Engines. With relation with 

chemistry octane number or more premium petrol or unleaded petrol though well refined 

emits toxics gases as it consist of Carbon with it. But HHO gas on combustion is really very 

far away from carbon unless and until combustion comes in contacts with the engine oil 

which is petroleum based. This system does not produces CO, CO2, HC and NOx but when 

this system comes in contact with the air figures may change. As flame temperature of 

hydrogen is less there are possibilities that we can regain the natural in habitat and 

temperature rise can be avoided and ozone depletion too.  
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Hydrogen on combustion reduces emission by 90% in comparison with conventional system 

of using petrol in SI Engine. An overall it improves the shell life of an engine and low 

emission which is the far most important. 

 

ADVANTAGES 

 

1. Low production cost 

2. High Combustion properties 

3. Low maintenance cost 

4. Easy to obtain 

5. Easy process and methodology  

6. Low emission rate 

7. Health hazards would be lowered 

8. No storage necessary 

9. Improve shell life of engine 

10. Easy to install the unit 
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