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Abstract : This study is to investigate the effect of the cetane number in ultra low sulfur diesel fuel on combustion
characteristics and exhaust emissions at 1500 rpm and 2.6bar BMEP in low-temperature diesel combustion with 1.9L
common rail direct injection diesel engine. Low-temperature diesel combustion was achieved by adopting external high
EGR rate with the strategic injection control without modification of engine components. Test fuels are ultra low sulfur
diesel fuel (sulfur less than 12 ppm) with two cetane numbers (CN), i.e., CN30 and CNS55. For the CN30 fuel, as a start
of injection (SOI) timing is retarded, the duration of an ignition delay was decreased while still longer than 20°CA for
all the SOI timings. In the meanwhile, the CN55 fuel showed that an ignition delay was monotonically extended as an
SOI timing is retarded but much shorter than that of the CN30 fuel. The duration of combustion for both fuels was
increased as an SOI timing is retarded. For the SOI timing for the minimum BSFC, the CN30 produced nearly zero PM
much less than the CN55, while keeping the level of NOx and the fuel consumption similar to the CN55 fuel. However,
the CN30 produced more THC and CO than the CNS55 fuel, which may come from the longer ignition delay of CN30 to
make fuel and air over-mixed.
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Nomenclature 1. ME
ATDC : after top dead center A AAZ o2 Au)7], 1EE E A o|itsteks
BMEP : brake mean effective pressure, bar i E X 7S flste] Al A4 71, A 2 W
BSFC : brake specific fuel consumption, g/kWh o B wo Ayt Ay E L 9t E3| vhEke]
LHV :lower heating value, MJ/kg w7172~ Al <= 2K Exhaust Gas Recirculation, EGR)¥}
MFB : mass fraction burned q9te] A EAL A28 W BALA 7] Ao]E o] &
T10  :temperature of 10% distillation recovery, °C slo] AR g &2 (Smoke or Particulate Matter, PM)
T50  :temperature of 50% distillation recovery, °C 7} A 22k8}E(Nitrogen Oxides, NOx)2] Ml& S &
T90  :temperature of 90% distillation recovery, °C Alel] Foli= A2 tA AL (low-temperature diesel

combustion)ol] #&+ -7} ghatai}, 0
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Table 1 Engine specification

Cylinder 4
Displacement [L] 1.9
Bore [mm] 82.0
Stroke [mm] 90.4
Compression ratio 17.5

Piston geometry Bowl-in-piston

Valves/Cylinder 4

Injection system Common rail direct injection

Injector 7-hole, 148°

Injector location Centrally mounted

Rated power 110kW @4000rpm

Table 2 Fuel properties

Fuel name CN30 CNS55
Specific gravity [-] 0.8084 0.8086
Cetane number [-] 29.9 54.2
Aromatics [%,vol.] 26.1 222
T10/T50/T90 [°C] 183/ 199/284 186/221/274

LHV [MJ/kg] 42.76 42.45
Sulfur [ppm] 1.9 1.2

Ll
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Table 3 Engine operating condition

Engine speed [rpm] 1500
BMEP [bar] 2.6
EGR fraction [%] 41
AJF ratio [-] 225
Intake oxygen [%] 15.6
Intake manifold pressure [kPa] 108
Intake mixture temp. [°C] 90
Fuel rail pressure [bar] 875
Injection timing [°CA ATDC] varying
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