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References included in the booklet are to Haynes Motorcycle Techbooks: 
“Basics” and “Workshop Practice”.  

These offer optional additional information 
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See Basics Techbook Chapter 3 
 
Spark Plug Conditions F�!���+
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Combustion 
Combustion is a chemical process which when occurs creates large amounts of heat, 
expansion and pressure rise. In an engine combustion is occurring in a closed chamber 
(combustion chamber) and the only component designed to react to this is the piston. 
The rapid heat build up and rise in pressure force the piston down the bore. 
 
This is how Chemical Energy is converted into Mechanical Energy. 
 
The heat energy released by the combustion process can be greatly increased by 
bringing the molecules of air and fuel closer together. This is achieved by 
compressing the mixture prior to ignition. 
 
The approximate composition of air is 22% Oxygen and 78% Nitrogen. 
,, 
By products of combustion include the formation of Water which is a result of too 
much air combining with too little fuel. O2 Oxygen from the air and H Hydrogen from 
the fuel creating H20 Water. CO2 Carbon Dioxide is produced in large quantities 
when the mixture is burning at the correct ratio of 14.7: 1 and is a result of all the C 
Carbon from the fuel combining with all the 02 Oxygen from the air. When the 
mixture has too much fuel and not enough air, CO Carbon Monoxide is formed. 
 
The reason water issues from the exhaust, particularly when starting from cold is that 
only a small proportion of the fuel reaches the combustion chamber in an atomised 
state due to it condensing on the cold walls of the inlet manifold. This results in a 
weak mixture and is the principle reason Choke or Starter systems are used. 
 
Although 14.7: 1 is the ideal air fuel ratio, certain conditions dictate that this must be 
altered to offset or enhance certain situations. 
 
• Air / Fuel Ratios 
1. Cold Starting  4:1 down to 1:1 
2. Power  12:1 
3. Correct Combustion 14.7:1 
4. Economical Running 17: 1�


