ez A =R B, A27W A7E, pp. 1007~1014, 2003 1007
= & A2 A= ] =
AZA3 /&R A A 2L iy EA

sy - ded

[=] [=]
(2002 9€¥ 239 H<4, 20039 449 8Y HAIER)

Performance and Emission Characteristics of
Compression Ignition Gasoline Engine

Hongsung Kim and Munheon Kim

Key Words: Compression Ignition Gasoline Engine(3%d3l 7F&37]3), Inlet Air Heating

Temperature(F Y 371 7€), Self-Ignition(AH'23}), Heat Release Rate(E A
£), Mass Burned Rate(EZFd A &), Carbon Monoxide(¥ 2+8}EHA), Hydrocarbon
(&3l 4, Nitrogen Oxide(E 24HsHE)

Abstract

This work deals with a controlled auto-ignition (CAI) single cylinder gasoline engine, focusing on
the extension of operating conditions. The fuel is injected indirectly into electrically heated inlet air
flow. In order to keep a homogeneous air-fuel mixing, the fuel injector is water-cooled by a specially
designed coolant passage. Investigated are the engine performance and emission characteristics under
the wide range of operating conditions such as 32 to 63 in the air-fuel ratio, 1000 to 1800 rpm in
the engine speed, and 150 to 180°C in the inlet air temperature. The compression ignition gasoline
engine can be achieved that the ultra lean-bum with self-ignition of gasoline fuel by heating inlet air.
For example, the allowable lean limit of air-fuel ratio is extended until 63 at engine speed of 1000
rpm and inlet air temperature of 170°C. It can be achieved that the emission concentrations of carbon
monoxide, hydrocarbons and nitrogen oxide had been significantly reduced by CAIl combustion
compared with conventional spark ignition engine.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Specification of test engine

Number of cylinder

1

Bore x Stroke

92 x 95 mm

Displacement volume

631 or

Cooling system

Water cooling

Combustion chamber

Toroidal tvpe

Compression ratio 18
Injection timing BTDC 60°
Fuel Gasoline
Fuel injection Inlet port
Fuel pressure 3 kg Jon

Table 2 Specification of exhaust gas analyzer

Item - Specification
éIO "NDIR, 0-10%
; . HC : NDIR, 0 - 8000 ppm
N[[)?iarfcuiglrég NO/NOy : Chemiluminescence

& atmospheric pressure tvpe,

0 - 5000 ppm

Gas sampling

Direct sampling

Reproducibility

2 % of full scale

Response time

CO : 90 % response
within 10 sec
HC : 90 % response
within 10 sec

NO/NOx : 90 % response

within 20 sec

Ambient
condition

COHC : 0 -40 T
NO/NOx :5-3 C

Warm-up time NO/NOx

CO/HC : 30 min
: Approx. 1 hour

Power supply

AC 100 V, 50/60 Hz
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Fig. 7 Effect of air-fuel ratio on brake thermal
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