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Abstract © In recently, studies concerned to the diesel engine uses a natural gas as a fuel oil whose infra has been
built already was approached to PCCI or HCCI with keeping a high thermal efficiency and reducing NOx and
PM have been researching actively in normally single cylinder. An ignition source is required to burn the natural
gas by a spark plug in gasoline engines, due to a higher auto-ignition temperature of natural gas. Then gas oil
and DME were introduced as the ignition source. In this study as basic data for practical use of natural gas PCCI
and HCCI engines, combustion characteristics and emission characteristics on 4-cylinders natural gas PCCI and

HCCI engines with gas oil and DME as ignition sources were analyzed and the engine load range that is main
object for practical use of PCCI and HCCI engines was made clearly by empirical experiment.
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Table 1 Engine specifications

Description Specification
Model ISUZU 4JB1-2
Engine Type water-'cooled 4. stroke

diesel engine
Number of cylinders 4

2771 cc
93mm x 102mm
64.7/3400 kW/rpm

Compression ratio 18.2

Piston Displacement

Bore x Stroke

Max. power

Table 2 Properties of tested fuels

Gas oil | DME | Natural
gas
Chemical structure - CH;O0CH; Cfégﬁzz?)
Lower heating
value MJ/kg 429 289 49.1
Cetane number 57 55~60 0
Ignition point K 520 505 920
Stoichiometric
AF ratio 14.50 8.98 17.10
%wt. Carbon 86.5 522 79.4
%wt. Hydrogen 13.5 13.0 20.6
%wt. Oxygen 0.0 348 0.0
22 Mg
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Fig. 1 Schematic diagram of system for experiment
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Fig. 2 Change in combustion history due to amount
of gas oil as ignition source in PCCI engine
(Pme=0.66MPa, TIN=60°C, ©inj=TDC)
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Fig. 3 Change in combustion history due to intake
temperature and amount of gas oil in PCCI
engine (Pme=0.33MPa, ©,,=5°BTDC)
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Fig. 4 Change in combustion history due to engine

PCCI engine (Ggo=1.5mg/st.,
5°BTDC)
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Fig. 5 Change in combustion history due to amount
of DME as ignition source in HCCI engine
(Pme=0.13MPa, Tin=60°C)
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Fig. 6 Change in combustion history due to engine
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Fig. 7 Engine load range on natural gas PCCI and
HCCI engines
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Fig. 8 Characteristics of exhaust emissions and fuel
consumption of PCCI and HCCI engine
(Tn=60°C)
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