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Development of the Measurement Method
for the Spark Plug Fouling in a DI Gasoline Engine
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Summary

Gasoline direct injection (DI) has been widely applied to high-compression-ratio and supercharged
engines for better thermal efficiency. One of the major quality concerns of a DI gasoline engine is spark
plug fouling caused by dispersed fuel droplets at cold starts and warm-up operations in fuel-rich
conditions. To solve this problem, a new method to measure the amount of the fuel droplets attached
around the spark plug was developed, by means of a spark-plug-type optical sensor using optical
transmission attenuation. It was found that the amount of the fuel droplets was strongly correlated with
the number of cycles until the engine became unable to restart at a pre-delivery test and the number of
misfires at a warming-up operation. As a result, the antifouling performance of the spark plug was able to

be improved by controlling the amount of fuel droplets around the spark plug.
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Table 1 Engine Specifications

Engine Type In-line 4, DOHC

‘ '] m v Bore x Stroke [mm] 83.5x91.2
_Drop|ets-l . ’ - Displacement [cc] 1,997

"+ Plug sensor

Combustion Chamber Pentroof
Compression Ratio [-] 14
Intake Valve Fuel Gasoline
Fuel Supply System Side Direct Injection
Injector Type Multi Hole (6H)
Spark Plug Type Iridium Platinum Electrode
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