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Abstract 
 
The aim of this paper is to encapsulates the use of non polluting fuels such as nitrogen, hydrogen and oxygen in order to run 
vehicles and for various transport activities, as now a day commonly used fuels such as petrol, diesel etc. are consuming at 
faster rate and may gets exhaust within no time. So in  order to  continue this pleasurable life  we  may have to develop 
vehicles which may run on fuels which are non polluting as well as in great amount in nature and can be renewable. 
 
So this paper is in help to manufacture a vehicle which runs on power of hydrogen, this paper gives an idea of 
manufacturing a spark ignition engine which runs with the help of hydrogen and oxygen mixture, as hydrogen is highly 
inflammable and due to its properties it gives a large amount of power which can easily be capable to run a vehicle. 
 
This  idea  is  based  on  the  cryogenic  engineering which deals with various elements at a very low temperature, hence we 
can store hydrogen at a very low  temperature  and  high  pressure  and  can  be stored in great amount which may helpful 
to run a vehicle to a very long distance. 
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Introduction 

 
Hydrocarbon fuels played a vital role in our life since 
a century ago in various kinds. However they may 
results in some gases products which causes harm to 
mankind as well as environment conditions against 
laws of nature, which may results in a great loss. As a 
result various alternative fuels are used such as CNG, 
LPG, Biogas etc. to substitute hydrocarbon fuels. 
Similar to this one of the major helpful fuel is 
hydrogen which has a major tendency to produce a 

 
great amount of power without any harmful product 
as  an  emission, so  hydrogen can  also  be  used  in 
order to replenish hydrocarbon fuels. 
 

Cryogenic 
 
Cryogenic is  branch  of  engineering and  chemistry 
that involves the study of very low temperatures, 
how to produce them, and how materials behave at 
those temperatures. It is not well defined until today 
that at what point of temperature scale refrigeration 
ends  and  cryogenic  starts,  but  it  assumes  at  a 
temperature lower than -1500C or 123k. The national 
Institute of standards and technology at, Colorado 
has chosen to consider the field of cryogenic below - 
1800C or 93.15k. 
 

Cryogenic heat engine 
 
It is a type of engine which works at very low 
temperature and uses very cold substances to 
convert their energy in other useful work. A very 
unique feature of this engine is that it operates in an 
environment at the peak temperature of the power 
cycle, hence there is always some heat input to the 
working fluid during the expansion process. 
 

Liquid hydrogen 
 
Liquid hydrogen is the colour less liquid, widely 
produced and most common cryogenic liquid with 
density   of   70.85kg/cu.  m.   to   exist   as   a   liquid 
hydrogen is to maintained at a temperature of 33k 
known as its critical temperature, 13.3 atm its critical 
pressure and boiling point of 23k. 
 
Liquid hydrogen can be stored in an insulated tank, 
this insulation reduces the flow of ambient heat into 
the  stored  hydrogen  and  hence  this  is  necessary 
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otherwise hydrogen at ambient temperature again 
converts into gas. 

 

Combustive property of 
hydrogen 

 
There are several important characteristics of 
hydrogen that greatly influence the technological 
development of hydrogen as a non polluting fuel. 

 

Wide range of flammability 
 

Hydrogen gas as compared to other fuels is highly 
inflammable with a range (4-75% verses 1.4-7.6% 
volume in air for gasoline). For this it must a 
important factor to be kept in mind is about safety. 
Hence this can be controlled by making a separating 
chamber where hydrogen gas and oxygen from air 
mixes and pushes it to the cylinder head where it has 
to be ignite, this chamber makes a separating 
medium between the cylinder head (where ignition 
takes place) and the flask in which liquid hydrogen is 
kept. This results as a greater factor for safety. 

 

Small quenching distance 
 

Hydrogen has a very small quenching distance of .6 
mm for hydrogen verses 2.0 mm for gasoline. This 
implies that it is more difficult to quench a hydrogen 
flame than the flame of most other fuels, which can 
increase the chances of backfire, and this can be 
controlled through a mixture chamber as shown in 
figure. 

 

Flame velocity and adiabatic 
flame 

 
Hydrogen burns with a high flame which results as a 
most efficient fuel power ratio. 

 
Flame velocity and adiabatic flame temperature are 
important properties for engine operation and 
control, in particular thermal efficiency, combustion 
stability and emissions. Laminar flame velocity and 
flame temperature, plotted as a function of 
equivalence ratio, as shown in fig.1 and fig.2 

respectively. 
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High 
diffusivity 
 
Hydrogen has a very high diffusivity. This ability 
to disperse into  air  is  considerably greater 
than gasoline and is advantageous for two main 
reasons. Firstly, it facilitates the formation of a 
uniform mixture of fuel and air. Secondly, if a 
hydrogen leak develops,   the   hydrogen   
disperse   rapidly.   Thus, unsafe conditions can 
either be avoided or minimized. 
 

Hydrogen use in spark 
ignition engines 
 
Hydrogen can directly be used as fuel in an IC 
engines, almost similar to a SI Gasoline engines. 
Hydrogen is a best fuel which can be used as a 
non polluting fuel due to its properties, such as 
low ignition energy, and very fast flame 
propagation speed, wide operational range. The 

hydrogen when mixes  with  air  produces  a  
combustible  mixture which can be burned in a 
conventional spark ignition at a equivalence ratio 
below the lean flammability limit of a air mixture. 
The resulting ultra lean combustion  produces  low  
flame  temperature and 
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leads directly to the walls, higher engine efficiency 
and lower exhaust of NOx emission. 

 
Therefore, hydrogen can be used as a fuel for ford P 
2000, ford’s E-450 Shuttle bus.BMW developed a 6 
liter, V-12 engine using liquid H2 as a fuel. 

 

Fuel carburetion method (CMI) 
 

Hydrogen in the liquid form can be kept in a flask 
maintained at very high pressure and a very low 
temperature through which it can passes through a 
opening at a corner to enter hydrogen into the 
mixture chamber where oxygen through air comes 
on contact with liquid hydrogen which results in 
sudden change of liquid hydrogen into gas, which 
then pushes the mixture to the cylindrical piston 
where ignition takes place this all control through 
the valve mechanism. As fuel enters the cylindrical 
head in clearance at that time piston is at TDC and 
hence a sudden ignition takes place which burns the 
fuel and generate a power stroke which pushes the 
piston towards BDC and this transfers the power of 
hydrogen upto the wheel of vehicle. 

 

Storage tank 
 

Liquid hydrogen can be stored in a storage tank 
known as dewar’s flask. This flask consists of two 
flask placed one within the other and are joined at 
the neck. The gap between the two flasks is 
evacuated of air, creating a vaccum which results in 
maintain the temperature of the hydrogen. 

 
 
 

Operation 
 
The tank in which liquid hydrogen is kept has a small 
opening valve through which liquid hydrogen comes 
out into the chamber made at the one end of the 
tank which already has an opening for air or oxygen 
to enter through surrounding which plays a vital role 
for combustion and hence to convert the liquid 
hydrogen into gas. Then the mixture of hydrogen gas 
and oxygen is pushed into the next cylinder in which 
piston  is   connected  as   the   mixture  enters  the 
cylinder ignition occurs at the cylinder head as 
hydrogen is a highly inflammable gas it sudden 
catches fire and gets a power blast which results in 
released of high amount of energy which pushes the 
piston and then piston through connecting rod 
transfers  the  power  to  the  shaft  and  makes  the 
wheel to rotate. 
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Advantages 
 

The energy density of liquid hydrogen is relatively 
low  and  better than readily  available battery 
systems. 

 
They have significant performance and 
environmental advantages over electric power. 

 
A  liquid  hydrogen  is  much  lighter  and  it  can  be 
refilled in very less time. 

 
The  exhaust  produced  by  the  engine  is 
environmental friendly. 

 
 
 
 

Working 
 

As the liquid hydrogen is kept inside the flask, a fixed 
amount of hydrogen is passed into the chamber 
through a passage where oxygen from surrounding 
gets mix with hydrogen and helps it to again convert 
into gases form through opening of valve. On the 
next step the mixture is pushed into the cylinder 
where ignition is to takes place as valve for cylinder 
opens the valve from the flask is closed which helps 
in maintaining the gap between the liquid hydrogen 
and the mixture chamber. As the mixture enters the 
cylinder a spark ignites the fuel which burns with a 
sudden and hence results in release a large amount 
of power which through the help of piston and 
connecting rod arrangement can be transfers to the 
shaft which helps in rotating the wheel of the vehicle 
and in this manner hydrogen power can be used to 
run vehicles. As hydrogen and oxygen gets combust 
the  byproduct  released  is  water  which  cause  no 
harm to the environment, hence the fuel emission is 
no  danger  for  mankind  and  for  other  organisms 
living on earth. 

 
The whole working is shown in figure. 

 
The amount of power needs at the shaft can be 
controlled by  controlling the amount of  hydrogen 
fuel through the dewar’s flask. 

 
 

Conclusion 
 
Hydrogen can be used as a non polluting fuel for 
spark ignition without any major modifications in the 
existing systems. An appropriately designed timed 
manifold injection system can get rid of any 
undesirable combustion phenomenon such as 
backfire and rapid rate of pressure rise. 
 
Because of hydrogen has a wide range of ignition, 
hydrogen engine can be used without a throttle 
valve. By this way engine pumping losses can be 
reduced. 
 
Backfiring is limited to external mixture formation 
operation and can be successfully avoided with DI 
operation. Proper engine design can largely reduce 
the occurrence of surface ignition. 
 
Hydrogen engine may achieve lean-combustion in its 
actual cycles. 
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