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M echanism of Deposit For mation on Gasoline I njection Nozzle
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Abstract

Nozzles in fuel injectors for direct injection gasoline
engines are exposed to high temperature combustion
gases and soot. In such rigorous environment, it is
feared that the decrease in fuel flow rate and the
change in spray shape in the injector are caused by
deposit accumulation on the nozzle. Fundamental
factors of nozzle deposit formation in the nozzle hole
were investigated through injector bench tests and
engine dynamometer tests, and deposit accumulation
processes were observed by scanning electron

ooooo

microscope. The investigation results reveal the
nozzle deposit formation mechanism and the way how
to suppress the deposit in the nozzle hole. In order to
suppress the deposit in the nozzle hole, the nozzle
temperature is required to be lower than the 90%
distillation temperature of the fuel. In such a state, the
residual fuel in the nozzle hole is maintained to be in a
liquid state, and the deposit precursors are easily
washed away with a fuel injection, so that the deposit
formation is restrained in the nozzle hole.
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Fig. 1 Injector for bench test.
Table 1 Injector bench test conditions.
Nozzle Temp. 1000 300°C
Body Temp. 80°C
Fuel Pressure 60 10MPa
Injection Duration 1.0ms
Frequency 5Hz
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Fig. 2 Schematic diagram of engine.

Table 2 Engine operating conditions.

Fuel Pressure 6MPa
Injection Timing BTDC 180°CA
Spark Timing BTDC 25°CA
Engine Speed 1000rpm

Table 3 Engine dynamometer test conditions.

Symbol Nozzle Al r.FueI Smoke El;lstll ﬁgt(:/gn
Temp. Ratio Temp.
A 165°C 12 0B.S.U. 150°C
B 100°C 12 0B.S.U. 150°C
C 154°C 10 1B.S.U. 150°C
D 155°C 15 0B.S.U. 150°C
E 165°C 12 0B.S.U. 168°C
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Fig. 3  Reduction of fuel flow rate in injector through

injector bench tests.
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Fig. 4  Reduction of fuel flow rate in injector through

engine dynamometer tests.
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Fig. 6 Photographs of hozzle surface and nozzle hole.
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Fig. 8 Deposit formation model in nozzle hole.
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