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Abstract - Renewable gas fuels such as biogas and landfill gas have carbon-neutral nature which can reduce
carbon dioxide. However, it is necessary to make stable combustion when this fuel is used in power generating
SI(spark ignition) gas engines due to its low heating value and non-uniformity. In this study, it was shown that
addition of hydrogen can increase combustion stability of gas engine which is running with high inert gas
composition. Thermal efficiency and emission characteristics of this engine was also investigated. In addition,
a new spark plug with a long electrode was tested and compared with a base spark plug as a way to improve
engine efficiency and reduce exhaust emissions.
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Table 1. Specifications of the test engine

Number of cylinder 6
Bore (mm) 111
Stroke (mm) 139
Displacement volume (cc) 8,071
Fuel CNG
Maximum power 176.5 kW / 2,300 rpm

Table 2. Specification of test spark plugs

Spark plug Spark tip protrusion (mm)
Type A (Base) 3.8
Type B 9.5
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Fig. 1. Schematic of experimental setup.
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Table 3. Experimental conditions
Spark ignition timing MBT
Nitrogen blending ratio 30

with respect to CNG (Vol %)

Hydrogen gas blending ratio variation

0/10/20/ 30

(Vol %)
Air / Fuel ratio 1.0
Engine speed (rpm) / Power (kW) 1800 / 60
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Fig. 2. MBT spark timing for both types of spark
plugs as a function of H, blending ratio.
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Fig. 3. Thermal efficiency for both types of spark
plugs as a function of H, blending ratio.
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Fig. 4. NO, emissions for both types of spark
plugs as a function of H, blending ratio.
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Fig. 5. THC emissions for both types of spark
plugs as a function of H, blending ratio.
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CNG : Compressed natural gas
MFC : Mass flow controller
MBT : Maximum brake torque
BTDC : Before top dead center
CAD : Crank angle degree
NO, : Nitrogen oxides
THC : Total hydrocarbon
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