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Motivation for Electronic Engine Control

• Engine control in the majority of engines means regulating fuel and
air intake and spark timing to achieve desired performance in the form
of power output.

• In 1960s, control of the engine output torque and RPM was
accomplished through some combination of mechanical, pneumatic,
or hydraulic systems.

• In the 1970s, electronic control systems were introduced.



The initial motivation for electronic engine control came from two government requirement

1. to regulate automobile exhaust emissions under the authority of the Environmental Protection Agency

(EPA).

2. to improve the national average fuel economy by government regulation.



EXHAUST EMISSION

CHEMICALS COMPOUNDS OF GASOLINE

•The engine exhaust consists of the products of combustion of air and 
gasoline mixture. 

• Gasoline is a mixture of chemical compounds that are called 
hydrocarbons.

• This name is derived from the chemical union of hydrogen (H) and 
carbon (C) in various proportions.

• Gasoline also contains natural impurities and chemicals added by the 
refiner.

• All of these can produce undesirable exhaust elements



EXHAUST GAS

• COMBUSTION OF GASOLINE

• The combustion of gasoline in an engine results in exhaust gases, 
including 

CO2, 

H2O, 

CO, 

oxides of nitrogen, 

and various 

Hydrocarbons   



During combustion process
• During the combustion process, the carbon and hydrogen combine with oxygen

from the air, releasing heat energy and forming various chemical compounds.

• If the combustion were perfect, the exhaust gases would consist only of carbon
dioxide (CO2) and water (H2O).

• Unfortunately, the combustion of the SI engine is not perfect.

• In addition to the CO2 and H2O, the exhaust contains amounts of carbon
monoxide (CO), oxides of nitrogen (chemical unions of nitrogen and oxygen that
are denoted NOx), unburned hydrocarbons (HC), oxides of sulfur, and other
compounds.

• Some of the exhaust constituents are considered harmful and are now under the
control of the federal government.













• The exhaust emissions controlled by government standards are CO, 
HC, and Nox

• Automotive exhaust emission control requirements began in the 
United States in 1966.

• Auto manufacturers found that the traditional engine controls  not 
sufficientnto meet these emission limits and maintain adequate 
engine performance 

• so they turned to electronic controls
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