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Abstract: The aim of this study is to investigate the effects of aromatics and T90 temperature for high cetane number (CN) of
diesel fuels on combustion and exhaust emissions in low-temperature diesel combustion in a 1.9 L common rail direct injection
diesel engine at 1500 rpm and 2.6 bar BMEP. Four sets of fuels with CN 55, aromatic content of 20% or 45% (vol. %), and T90
temperature of 270°C or 340°C were tested. Given engine operating conditions, all the fuels showed the same tendency of
decrease of PM with an increase of an ignition delay time. At the same ignition delay time, the fuels with high T90 produced
higher PM. At the same MFB50% location the amount of NOx was similar for all the fuels. Furthermore, at the same ignition
delay time the amounts of THC and CO were similar as well for all the fuels. The amount of THC and CO increased with an
extension of the ignition delay time mainly because of the increase of fuel-air over-mixing.
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Table 1 Engine specifications
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Table 3 Engine operating parameters

Cylinder 4 Engine Speed [rpm] 1500
Displacement [L] 1.9 BMEP [bar] 2.6
Bore [mm)] 82.0 EGR fraction [%] ~ 41
Stroke [mm)] 90.4 A/F ratio [-] ~ 225
Compression ratio 17.5 Intake Oxygen [%] ~ 15.6
Piston Geometry Bowl-in-piston Intake Manifold Pressure [kPa] 108
Valves/Cylinder 4 Intake Mixture Temp. [°C] 90
Injection System | Common Rail Direct Injection Fuel Rail Pressure [bar] 875
Injector 7-hole, 148° Injection Timing [°CA ATDC] .
Injector Location Centrally Mounted (single injection) vayine
Rated Power 110kW @4000rpm

Table 2 Fuel specifications

A20- | A20- | A45- | A45-
Fuel Name CN45
T270 | T340 | T270 | T340
S ifi
PECtic 1) 8086 | 0.8411 | 0.8375 | 0.8682 | 0.8462
Gravity [-]
C
CANC | sun | 533 | 443 | 500 | 45.0
Number [-]
Aromaties | ) 1 910 | 462 | 435 | 37.0
[%, vol.]
Tio) | 186/ | 223/ | 193/ | 248/ | 184/
TS0/ | 221/ | 275/ | 229/ | 273/ | 255/
T90[°C] | 274 | 339 | 267 | 342 | 319
LHV
42.86 | 4276 | 42.32 | 42.16 | 42.42
[MJ/kg]
Sulfur 15 1 g 1.4 16 | 25
[ppm]
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Fig. 7 NOx emissions with regards to MFB 50% location
at 1500 rpm, 2.6 bar BMEP

15
—{d— A20-T270 G
oo - A2O-THAG B
- —dh- - A45T270 ,
T 10 - 1240 -
2
%
5
(]
E s g
0
4] 5 10 15 20

MFB50% Location [CA ATDC]
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Fig. 9 THC emissions with regards to an ignition
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Fig. 11 CO emissions with regards to ignition delay time
at 1500 rpm, 2.6 bar BMEP
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