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ABSTRACT

Natural gas is one of the most promising alternative fuels for automative vehicles, because
it has lower exhaust emissions and better fuel economy characteristics than gasoline and can
be used in conventional engines with a little modification. In the present study, a conventional
gasoline engine was modified to a CNG dedicated engine, which can be operated with CNG
(compressed natural gas) only, and a engine bench test was performed at various compression
ratios. As a result, it was revealed that the prototype CNG engine can be operated with lower

* exhaust emissions, better fuel economy and better thermal efficiency, but with a slightly reduced
- brake horse power, compared to the conventional gasoline engine. ‘
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Fig.1 Schematic Diagram of Experimental Apparatus
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Table 1  Test Engine
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Table 3 Test Matrix

CNG Gasoline

Table 2 Measuring Apparatus

Engine Type 4 Cyl, IN-OHC

Bore(mm) x Stroke(m) 73 x 86 Compression Rétio 9.0, 10.0, 11.0 9.0
Displacement(cc) 1439 Engine Speed(rpm)[1500, 2000, 2500, 3000, 3500
Compression Ratio 9.0 Throttle Opening ¥oT

Combustion Chamber Hemispherical Type Excess Air Ratio | 0.75 ~ 1.35 [0.88 — 1.3
Max, Output(ps / rpm) 68 / 5000 Spark Timing MBT

Max, Torque(kg-m / rpm) | 10,67 / 2500

Measurement Items| Model, Maker
Dynamometer | Torque, rpam, ED-15D,
Spark Advance, Ono Sokki
Temperature, Air
& Fuel Flow, etc,
Exhaust Gas|CO, HC({NDIR) MEXA 324-F,
Analyzer Horiba
NOx(CLD) 955 NO/NOx,
Beckman
Combustion |P-0, P-V, Pmax-0, |CB-366,
Analyzer etc, Ono Sokki
Gas Flow CNG Flow Rate MASFLO F-333,
Meter Oval
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