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The Effects of Fuel Injection Skips on the Reduction of Harmful
Exhaust Gases during an S| Engine Starting
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Abstract ! During the 81 engine starting up, starting conditions directly contribute to the harmful emissions in spark

ignition engines. The effects of catalyst temperatures and fuel injection skip methods on HC emissions were

investigated. The test was conducted on a 1.5L, 4-cylinder, 16 valve, multipoint-port-fuel-injection gasoline engine. To

understand the formation of HC emissions, HC concentration was measured in an exhanst port using a Fast Response
Flame Ionization Detector{FRFID). The result showed that HC emissions, which were generated during initial stage of
the starting, could be reduced by coolant temperature and fuel injection skips. And through the vehicle test of

ECE15+EUDC, it is convinced that the optimized fuel injection skip method according to coolant temperatures have

favourable effects on the reduction of harmful exhaust emissions including HC during the SI engine start.
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Fig. 1 Experimental setup

Table 1 Engine specification

Engine type IL 4 DOHC
Bore x Stroke (mm X mm) 76.5 x 81.5
Compression ratio 85
Displacement volume (cc) 1498
Max. power (KW/rpm) 74 /8,000
Max. torgque (Nm/rpm) 137 /3,000
Valve timing
IVOBTDCHIVC(ABDC) 8CA / 42°CA
EVO(BBDCYEVCATDC) 42°CA / 8°CA
Starter power (kW) 0.8
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Fig. 3 ECE15+EUDC test mode

Table 2 Vehicle test condition
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Table 3 ECE15+EUDC modal vehicle test result

Test CO | NOx |[NMHC| CO: | FE.
condition |(g/km)| (g/km) | (g/km)|(g/km) | (km/L)

Base 075 | 018 | 023 | 2050 | 11.32
Control 2] 1.38 | .16 | .20 | 1831 | 1160
Control 3] 210 | G20 | .30 | 1843 | 11.80
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