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ABSTRACT 

Details of the design, development and evaluation of a newly developed single point 

electronic fuel injection system for a three cylinder, four stroke, 800 cc passenger car spark 

ignition engine are reported in this thesis. A comparision of the performance, combustion and 

emission characteristics between the developed injection system and that of original 

carburettor has been made at different operating conditions with gasoline and methanol 

gasoline blends. 

Basic required data for the design and development of a gasoline fuel injection system 

was collected from experiments under carburettor mode. In the case of the injection system 

the inlet valve opening angle was chosen as a reference point for start of injection and a cam 

position sensor was designed, developed and fitted on the cam shaft pulley, to generate a 

signal at inlet valve opening. An electronic control unit was designed and developed to 

control the start and duration of injection. A fuel injector was fitted in the intake manifold 

below the throttle valve in such a position that fuel spray was in a direction opposite to that 

of air stream to improve atomisation, evaporation and mixing of air and fuel. Initially bench 

testing was carried out to optimise the injection pressure and to study the characteristics of 

the injector. The start and duration of injection were optimised at idling, part load and full 

load conditions at several engine speeds, by mounting the injector on the engine. 

Comprehensive experimental studies were carried out with the developed fuel injection 

system and carburettor at different idling speeds. Ignition timing and air fuel ratio were 

optimised by studying several parameters such as fuel consumption, carbon monoxide (CO) 

and hydrocarbon (HC) emissions, flame speed, cyclic variation and rate of cylinder pressure 
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rise. Idling speed was reduced from 900 to 650 rev/min in steps of 50 rev/min. Mixture 

distribution study among different cylinders was also made at different idling speeds with 

gasoline and different methanol gasoline blends in carburettor and injection mode. 

Comprehensive experimental investigations were also carried out at part load and full 

load conditions over a speed range of 1500 to 4000 rev/min. Performance, combustion and 

emission characteristics were analysed with gasoline and methanol gasoline blends under 

carburettor and injection mode. 

As compared to carburettor version, operation of the engine with the developed single 

point electronic fuel injection system resulted in : 

1. Reduced fuel consumption during idling and better idling stability. 

2. Significant improvement in brake specific fuel consumption. 

3. Appreciable reduction in CO and HC emissions and 

4. Lower cyclic variations in cylinder peak pressure. 
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