Transactions of the Korean Society of Automotive Engineers, Vol. 11, No. 2, pp.16-21 (2003)

MAHTIA FAZInt JpERIANS| dsn) uiE7IA S4u|m

SofHat 7IAB3tn ChatH™ - SOlHSHI 7| AMIAI AT ok

The Comparison of Performance and Emission Characteristics between
CNG Engine and Gasoline Engine

Jinyoung Kim™ + Wonok Park” - Sungsik Chung” - Jongyul Ha?

Y Graduate School, Dong-a University, Busan 604-714, Korea
?Department of Mechanical Engineering, Dong-a University, Busan 604-714, Korea
(Received 29 June 2002 / Accepted 15 January 2003)

Abstract : Natural gas is one of the promising alternative fuels because of the abundant deposits and the cleanness of
emission gas. It can be used in conventional gasoline engine without major modification.
Natural gas has some advantages than gasoline i.e. the high octane number, good mixing condition because of gas and
wide inflamable limit. .

In the present study, a 1.8 ¢ conventional gasoline engine is modified for using the CNG as a fuel instead of gasoline.
Performance and emission characteristics are compared between gasoline and CNG with 4 cylinder SI Engine which is
controlled by programable ECU.

Parameters of experimentation are equivalence ratio, spark timing and fuels. We analyzed the combustion
characteristics of the engine using the cylinder pressure i.e. ignition delay, combustion duration and cycle variation.

As a result, CNG engine shows lower exhaust emissions but brake torque is slightly reduced compared to gasoline
engine. Overall combustion duration is longer than that of gasoline because of lower burning speed.
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1. Main PC 10. Encoder
2. Signa! Process Unit 11. Pressure Sensor
3. Air Mass Calculating PC 12. Pressure Sensor Amplifier
4. Ignition Timing Control PC 13. Mass Air Flow Sensor
5. Interface & A/D Board 14. Throttle Position Sensor
6. Dynamometer 15. UEGO Sensor
7. Dynamometer Controller 16. O Sensor
8. Air Cleaner 17. Exhaust Gas Sampling
9. Throttle Body 18. Exhaust Gas Analyzer

Fig. 1 Schematic diagram of experimental apparatus

Table 1 Specifications of test engine

Items Specification
Type of engine 4-valve 4-cylinder
SI engine (DOHC)
Type of combustion Pent roof
chamber
Intake valve Open 6°BTDC
Close 46" ABDC
Exhaust valve Open 50°BTDC
Close 10° ABDC
Bore x Stroke 81.0 x 87.0
Compression ratio 95:1
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