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Abstract— Now a day’s pollution is increasing in huge 

amount and fossil fuels are the major reason of causing 

pollution, also fossil fuels are on the verge of extinction in 

future. So the present study aims for a hydrogen based 

internal combustion engine is making pollution free 

environment and providing cheaper fuel. Conducted 

experiments on a hydrogen based engine equipped with a 

HHO kit. Using electrolysis process, the kit producing fresh 

hydrogen gas. Engine’s performance is measured by Prony 

Break dynamometer and its result is compared with standard 

petrol engine. Necessary developments on characteristic 

model features lead to a distinctive model for a hydrogen 

engine. It is demonstrated that the proposed model attains a 

consistently high prediction quality for a broad range of 

engine calibration variability. 
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I. INTRODUCTION 

In the century, internal combustion engine has become 

the need of society. Basically, internal combustion engine 

works on the fossil fuel like. The drawback of use of fossil 

fuel in internal combustion engine is that the fossil fuel exist 

limit in nature. A hydrogen internal combustion engine is a 

type of hydrogen engine using hydrogen fuel in an internal 

combustion engine. The hydrogen internal combustion 

engine is simply a modified version of the traditional 

gasoline-powered internal combustion engine. 

II. WORKING OF HYDROGEN INTERNAL COMBUSTION 

ENGINE 

We have use hydrogen gas as a fuel to run internal 

combustion engine. Hydrogen gas is extracted from 

electrolysis of water. We used specially designed HHO kit 

which contains two platinum electrodes. The solution of 

water and potassium hydroxide is poured in the HHO kit. 

Here, potassium hydroxide acts as catalyst and which is 

responsible for the production rate of hydrogen. Now, once 

the solution poured in the HHO kit the the two terminals of 

HHO is connected to battery. To check the production of 

hydrogen gas, outlet of the HHO kit is sink in the bucket full 

of water. If the hydrogen is coming out you can see the 

bubbles. The outlet pipe of HHO kit is then connected to the 

inlet of the engine. Now, start the engine with magneto. 

III. TESTING AND VERIFICATION 

A. Experiment for Mass Flow Rate Of Hydrogen 

For testing of presence of hydrogen gas and its amount 

coming out from HHO kit, an experiment is carried out. 

Take a 600 ml bottle and fill it with water. Add  potassium 

hydroxide which acts as catalyst of the reaction. Now, after 

the catalyst get fully dissolved in water, rotate the bottle 

downwards with the cork at the bottom and insert the pipe of 

HHO kit to fill the solution in to it. Once the HHO kit is 

filled with the solution, take a new fresh bottle of 600 ml to 

detect the hydrogen gas, which control the mass flow rate of 

hydrogen. Take a bucket containing water, also fill the bottle 

with water. Now sink the bottle in the bucket in inverted 

position. Put the HHO outlet pipe in the bottle and connect 

the HHO kit with battery. Now, the amount of gas released 

from the kit with push the water out from the bottle due to 

Hydrogen gas pressure. Note the time for which bottle 

becomes empty. This time will help us determining the mass 

flow rate of hydrogen gas from the kit. 

 
Fig. 3.1: Graph of mass flow rate of hydrogen 

B. Experiment for Measurement of Different Parameters 

We used prony break dynamometer for measuring torque 

and Tachometer for measuring RPM. Prony break 

dynamometer is attached with the output shaft of engine and 

we measure rpm and torque with variation in mass 

suspended on prony break. Further on the reading of rpm 

and brake power it is easy to calculate the power produce by 

engine. Break power and calorific value is use to calculate 

thermal efficiency. Calculations are as follows, 

C. Calculation of Mass Flow Rate of Hydrogen 

Bore diameter of cylinder = 50mm 

Stroke length of cylinder = 52mm 

 

                                      =  

                                      =1.021 x   

Mass of air taken in cylinder for single cycle, 

PV=  

1.013 x  x 1.021 x = X287X298 

=1.209X kg 

Mass of hydrogen for A/F ratio 40:1 (lean mixture) 

 
  Kg/cycle 

Engine runs at 7000 rpm 
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=  

 

  

Now, In litter, 

=  

=  

  

 
Now, Engine run in 1 lit hydrogen at above flow rate, 

Time =  

  

Now, hydrogen produces from 1 litter water, 

  2 H2O --------------->   2H2  +   O2 

   36 gm -------------->  4 gm      32 gm 

   18 gm -------------->  2 gm     16 gm 

So,  H2  from  1000 gm = 1000 ml = 1 lit water, 

=  

 
Now, density of hydrogen = 0,08988 gm/lit 

So,   

=  

 
So,    Time (t) =   1236.21 

  

So, In 1 litter water engine runs Around 11 min. 

D. Calculation of Brake Power and Efficiency of Hydrogen 

From experiment of pony brake dynamometer, 

M = 1 kg 

r = 70 cm = 0.7 m 

Torque, T = F  r  = M  g  r 

              T = 1  9.81  0.7 

              T = 6.867  Nm 

Brake Power, 

B.P. =  

B.P. =  

B.P. = 5443.6 W 

B.P. = 5.44 kW 

Brake Thermal Efficiency, 

MH = 1.678   kg/sec 

C.V. = 141790 kJ/kg 

Eff. =  

Eff. =  

Eff. = 22.86% 

This calculation is for one reading. We calculate 

for more reading which is going to shown in figure in result. 

IV. RESULT 

By above experiment we get different result in RPM, Brake 

Power and Brake Thermal Efficiency for petrol engine and 

hydrogen engine.  

In hydrogen engine, we get around 500 RPM 

higher than petrol engine. 

 
Fig. 3.3: Graph of comparison between RPM of petro and 

hydrogen 

In hydrogen engine, we get around 0.2 kW Brake 

power higher than petrol engine. 

 
Fig. 3.4: Graph of comparison between Break Power of 

petro and hydrogen 

In hydrogen engine, we get around 1% Brake 

Thermal Efficiency higher than petrol engine. 

 
Fig. 3.5: Graph of comparison between Efficiency of petro 

and hydrogen 

V. CONCLUSION 

Here we conclude that there is no any carbon contain in our 

fuel so there is no emission of carbon oxide in exhaust. So, 

its ecofriendly. Secondly the basic parameters like RPM, 

Break Power and Break Thermal Efficiency of hydrogen 

engine is slightly higher than petrol engine. 
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