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Effect of Inlet Temperature and CO, Concentration
in the Fresh Charge on Combustion in a Homogeneous Charge
Compression Ignition Engine Fuelled with Dimethyl Ether

Choongsik Bae, Jinyoung Jang and Kitae Yeom

, DME(Dimethyl ether), EGR(Exhaust Gas Recirculation:

vj7] 7}z A£=3H), HCCI(Homogeneous Charge Compression Ignition: €% &= 3,

Ti(Inlet Temperature: 57]-&%)

Abstract

This study focused on the effects of the CO; gas concentration in fresh charge and induction air temperature on the
combustion characteristics of homogeneous charge compression ignition with dimethyl ether (DME) fuel, which was
injected at the intake port. Because of adding CO; in fresh charge, start of auto-ignition was retarded and burn duration
became longer. Indicated combustion efficiency and exhaust gas emission were found to be worse due to the
incomplete combustion. Partial burn was observed at the high concentration of CO, in fresh charge with low
temperature of induction air. However, indicated thermal efficiency was improved due to increased expansion work by
late ignition and prolonged burn duration. Start of auto-ignition timing was advanced with negligible change of burn
duration, as induction air temperature increased. Bum duration was mainly affected by oxygen mole concentration in
induction mixture. Burn duration was increased, as oxygen mole concentration was decreased.
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Table 1 Engine specifications

Bore (mm) 82
Stroke (mm) 93.5
Compression ratio 13
Displacement (cc) 494
Intake / Exhaust val
ntake ' aust valve 298 / 28
open duration
Intake / Exhaust valve lift 85/ 84
Intake valve open )
(BTDC)
Intake valve close
Valve 49
timin (ABDC)
CADg Exhaust valve open 42
( ) (BBDC)
Exhaust valve close P
(ATDC)
DME injection pressure 5
(MPa)

Table 2 Experimental conditions
Engine speed (rpm) 1000
DME fuel amount (mg) 18.2
CO; concentration (%) 0 ~194
Inlet temperature (°C) 25 ~ 80
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Fig. 1 Experimental setup
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Fig. 2 Definition of start of auto-ignition, end of
combustion and burn duration
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