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Abstract :

Since regulations of exhaust emissions are continuously reinforced, studies to reduce harmful emissions

- during the cold start period of SI engines have been carried out very extensively worldwide. During the cold start
period, raising the temperature of cold exhaust gas is a key strategy to minimize the light-off time of three way catalysts.
In this study, a synthetic gas containing a large amount of hydrogen was injected into the exhaust manifold to raise the
exhaust gas temperature and to reduce harmful emissions. The authors tried to evaluate changes in exhaust gas
temperature and harmful emissions through controlling the engine operating parameters such as ignition timings and
lambda values. Also the authors investigated both combustion stability and reduction of harmful emissions.
Experimental results showed that combustion of the synthetic gas in the exhaust manifold is a very effective way for
solving the problems of harmful emissions and light-off time. The results also showed that the strategy of retarded
ignition timings and increased air/fuel ratios with ESGI is effective in raising exhaust gas temperature and reducing
harmful emissions. Futhermore, the results showed that engine operating parameters ought to be controlled to lambda =
1.2 and ignition timing = 0 ~ 3° conditions to reduce harmful emissions effectively under stable combustion conditions.
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Table 1 Specification of test engine

Items Specifications

Bore 82 mm

Stroke 93.5 mm

Compression ratio 10.1

Idie speed 700 £ 100 rpm

Intake timing(°CA) ATDC 11°/ ABDC 59°
Exhaust timing(°CA) BBDC 42°/ATDC 6°
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Fig. 1 Schematic diagram of test engine bench

Table 2 A property of matter for H, and CO contained in
synthetic gas and gasoline

Property Gasoline H, CO
Lean hm%t e:qm‘valence 0.58 0.51 0.34
rat1o In air
Flammability limits 126 4~ 75 12 ~ 74
(volume %)
Laminar flame speed | 37 0431 19~27 | ~04
(m/s)
Spontaneous ignition 280 ~ 400 574 609
temperature (°C)
Net energy density
202 10.3 :
(MJ/m’) 126
Quench distance (mm)| ~2.0 0.64 -
Minimum ignition
0. 0.02 -
energy (MJ) 2
Lower heating value
44.0 : .
(MU/kg) 120.0 10.1
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Table 3 Experimental condition

Experimental variables Value
A 1.0,1.1,1.2
Ignition timing(IGA, BTDC(°CA)) 3°,0°,-3°
Supplied synthetic gas pressure(bar) w/o, 1.5 bar, 2 bar
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Fig. 5 Variations of temperature in the center of catalyst with
changes in air/fuel ratios and synthetic gas injection
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