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Table. 1 Specifications of test engine

Type 4_—cy|inder _I ntercooler-turbo
diesel engine

Fuel Low S S<10ppm

Injection system | Common-rail

Devices Cooled EGR, DPNR

Bore x stroke 104 x 118mm

Displacement 4,009cc

Compression ratio| 18.0

Max. power 110kW (150PS) / 3,000rpm

Max. torque 392Nm (40.0kgm) / 1,600rpm

Throttle valve EGR valve Common-rail

EGR cooler}/ E([ injection system

Inter-cooler
[ —

Pre-EGR catalyst
Fuel injector
AJ/F sensor

Fuel injector

NSR catalyst
DPNR catalyst
Oxidation catalyst

A/F sensor
1

Temperature sensor

Throttle valve  Pressure sensor

Fig.1 Schemati

¢ diagram of engine system?



Table. 2 Fue properties ©
277
; Diesel o 6 Diesel fuel N
Properties fuel RME S 5f —RuE //\/\\
24 E otoring / - < \ —_
Density [g/cm?] 0.8217| 0.8835 5 1! P/l Cd 8
(15deg.C) ' ! iy e 100 D
inematic viscosi N N80 8
Kinematic viscosity 2 3.355 = A\ ] ©
(40deg.C) [mm?s] (3odeg.c)| 4310 9] A 180 5
] (2]
Flash point [deg.C] 64.0 174.0 E o~ — ] SO %
Cetane number  [1] 58.3 52.8 ggg A : — %0 %
@ K 1 Al A — 1 I
IBP 165.0| 336.5 B 60407 20 0 20 "40-_60
10% 204.5 339.5 z N
e~ | . e L Ny,
Distillation point [deg.C] |50% 282.5 341.5 -20 -10 0 10 20
20% 3325 345.0 Crank angle [deg.CA ATDC]
EP 353.0 408.0 Fig. 2 Cylinder pressure and hesat release rate
86.1 77.0 (Engine speed : 1600 rpm, BMEP: 0.64 MPa)
CHO [wt.%] 13.8 12.0
(0] <0.1 10.2
Low heating value [kJ/kg] 43,092 36,980 3
Pour point [deg.C] -27.5 -10.0
Cloud point [deg.C] -5.0 -5.0 1200 3200 rpm
CFPP [deg.C] -9.0 -5.0 JEOS
Sulfur content [ppm] 3.0 2.0 JEOS
HORIBA : MEXA 7100EGR PM
PM 4,
4.1.
64 EEPS Engine Exhaust 1600 rpm
Particle Sizer, TS| : Model 3090 PM 2
100 BMEP0.64 MPa
18
3. RME
RME
8 % RME BMEP
EN14214
Rapeseed oil Methyl Ester, RME RME RME
2 RME

RME 10 wt.%

4
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Fig. 3 Exhaust emissions before and after catdyst
(Engine speed : 1600 rpm)
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Fig.4 Reduction rate of exhaust emissions
(Engine speed : 1600 rpm)
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Fig.5 Particlesizedistribution before catalyst
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(Engine speed : 1600 rpm, BMEP: 0.64 MPa)
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Fig.6 Tempord changein exhaust emissionsin JEO5 mode test
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Fig. 9 Engine modificationsfor low emission biodiesd
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