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Abstract : The aim of this paper is controlling ignition timing and load in homogeneous charge compression ignition
(HCCI) combustion with low cetane number fuel, hydrogen. Homogeneous charge compression ignition (HCCI)
combustion is an advanced combustion technology that achieves higher thermal efficiency and lower NOy emissions
than that of conventional combustion system. Dimethyl ether (DME), which has been researched widely as the most
attractive alternative fuel of diesel, is attractive for HCCI combustion because of the easy evaporation. In this study, the
single cylinder DME engine operated with a direct injection system has been used to investigate combustion processes
and emissions of DM E HCCI with a premixed hydrogen supply. The experiment was carried out under various engine
speed and fraction rates of hydrogen. As aresult, the increase of fraction rates of hydrogen retard the DME ignition
timing and eliminated the knocking during high engine speed condition. IMEP was increased with increase of fraction
rates of hydrogen by 30%. 40% of the fraction rates of hydrogen resulted in misfiring. The NOy emission was reduced
by increasing the fraction rates of hydrogen, but HC emission was increased.

Key words : Dimethyl ether(DME), Homogeneous charge compression ignition(HCCI; &l &g 2 2}3}), Hydrogen
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Nomenclature Q  :fuelenergy
R : fraction rat
BTDC : before top dead center racionrate
CAD :crank angle degree
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DME : dimethyl ether
HCCI : homogeneous charge compression ignition o] &3} +==FsHHCCI: homogeneous charge com-
HTO : high temperature oxidation pression ignition) 1% 7] <A 54| (air/fuel ratio) 7}
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Table 2 Experimental conditions

Engine speed (rpm) 800, 1000, 1500
DME injection timing (CAD, BTDC) 300
Hydrogen injection timing Intake TDC
Intake air temperature (°C) 60

Table 3 Hydrogen and DME injection quantity

Mass(mg)/ Mass(mg)/
Table 1 Engine specification Ry, @ cycle o) cycle
Bore (mm) 82 10% 60.6 0.505 545.4 19.2
Stroke (mm) 93.5 20% 121.2 1.01 484.8 17.07
Compression ratio 13 30% 181.8 1.52 424.2 1494
Displacement (cc) 494 40% 2424 2.02 363.6 12.67
Intake / Exhaust valve duration (CAD) 2281228
Intake valve open
(BTDC) 9 Qput = LHV, X fuel mass 2
Intake valve close 39 A 2 ¢ (IMEP: indicated mean effective
Valvetiming (ABDC) 2 AUEE ALk 95kl 7 2R
[CAD] Exhaust valve open 2 pressure) % SWEE Alats e
(BBDC) 1503] 9] 4zl Apo]F9] HolH & FH 53] &5k
Exhaust valve close 6 Act®
(ATDC)
DME injection pressure (bar) 920 _
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