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Abstract : Fuel reforming technology for the fuel cell vehicles could be applied to internal combustion engine for the
reduction of engine out emissions. Since syngas which is reformed from fossil fuel has hydrogen as a major component,
it has abilities to enhance the combustion characteristics with wide flammability and high speed flame propagation.

In this study, syngas was added to a gasoline engine to improve combustion stability and exhaust emissions of idle
state. Syngas fraction is varied to 0%, 50%, 100% with various ignition timing and excess air ratio. Combustion
stability, exhaust emissions, fuel consumption and exhaust gas temperature were measured to investigate the effects of
syngas addition on idle performance. Results showed that syngas has ability to widely extend lean operation limit and
ignition retard range with dramatical reduction of engine out emissions.

Key words : Syngas(34d 7}2), Emissions( 8] 2 7}2), Idle(Z-3] ), Exhaust gas temperature( ¥l 7] 7}2~ -2 %), Fuel
consumption(d 5.4~ & ), Cyclic variation(A}o] & ¥ &)
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Table 1 Test engine specifications

Item Specifications

Bore 82 mm

Stroke 93.5 mm

Compression ratio 10.1

Idle speed 700 + 100 rpm

Spark timing(Idle) BTDC 7+5° CA

Intake timing(Idle) ATDC 11° CA / ABDC 59° CA
Exhaust timing(idle) BBDC 42° CA /ATDC 6° CA
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Fig. 1 Schematic diagram of experimental setup
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Table 2 Experimental conditions

Engine speed 700 rpm

Ambient temp. 25+£3°C

Ambient humidity 50+ 10%

Syngas fraction 0%, 50%, 100%
Coolant temp. 78~82°C

Lambda 1.0~19

Ignition timing 7° ~ -18°(BTDC. CA)
Fuel Syngas and Gasoline

A : Syngas Fraction 0 %
B : Syngas Fraction 50 %
C : Syngas Fraction 100 %

[

Pressure(bar)

T T 1 T T
-360 -240 -120 Q 120 240 360
Crank angel (degree)

Fig. 2 Combustion characteristics with the change of syngas
fractions (IGA : BTIDC 7° CA, A =1.0, 700rpm)
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