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Abstract: Compressed natural gas has a high octane number and low particulate emission characteristics
as compared with petroleum-based fuels, so it can respond to exhaust gas regulations positively. A
natural gas engine has been introduced to improve the quality of the atmosphere, a diversity of fuel, a
stable supply, and it has widely been used in city buses and garbage trucks. Recently, the natural gas
engine has received attention by overcoming the disadvantage of the theoretical air-fuel ratio method
through the development of EGR cooler and engine parts with the development of LP-EGR technology.
In this study, we try to develop the cogeneration system that can simultaneously generate electric power
and heat by remodeling the gasoline engine to the mixer type CNG engine. As a result, it was able to

reduce the NOx (approximately 77%) compared to the diesel engines with same displacement.
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Table 1 Specification of test Engine(G50D)

. . V type /
Engine Type / Cylinder 8 cylinders
Fuel CNG
Rated Power(kW/rpm) -
Max Toque(kg m/rpm) -
Bore x Stroke
. 4.
Cylin (mm) 97.0 > 840
der Displacement
Volume (cc) 4,966
Compression Ration 10.0 : 1
Firing Order 1-5-4-2-6-3-7-8
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Table 13} Fig 1o YEFH AT
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Table 2 Specification of test Engine(4M50-TLE3A)

Engine Type / Cylinder In line type /

g P y 4 cylinders
Fuel Diesel
Rated Power(kW/rpm) 129 / 2700
Max Toque(kg -m/rpm) 54 / 1600
Bore x Stroke

Cylin (mm) 114 x 120

der Displacement
Volume (cc) 4,899
Compression Ration 175 : 1
Firing Order 1-3-4-2
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2.4.1 Charge Model Calibration
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2.4.3 Torque Model Calibration
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2.4.4 Performance Test
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« power output (kW) (1 )
gas consumption(kg/h) < low calorific power (MJ /kg)
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Fig. 6 G50D Engine Charge Calibration

3.1.2 MBT Spark timing
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Fig. 7 G50D Mixer Type MBT timing
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3.1.83 Torque Model Calibration
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Fig. 8 G50D Mixer Type Air quantity
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Fig. 9 G50D Mixer Type WOT Performance
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