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Limits Palm oil | Rapeseed oil | Soybean oil

Property Unit — - methyl ester | methyl ester | methyl ester

Minimum [Maximum (PME) (RME) (SME)

Ester content %(m/m) 96.5 100.0 99.7 99.3
Density at 15 kg/m3 860 900 874.3 884.9 884.1
Viscosity at 40 mm2/s 3.50 5.00 4.404 5.068 4.028
Flash point 120 - 162 174 170
Sulfur content mg/kg - 10.0 3 3 4
Carbon residue %(m/m) - 0.3 0.04 0.32 0.15
Cetane number 51.0 - 66.5 52.2 52.7
Sulfated ash content %(m/m) - 0.02 <0.001 <0.001 <0.001
Water content mg/kg - 500 649 286 249
Total contamination mg/kg - 24 1.7 2.6 5.4
Copper strip corrosion Rating class1 la la la
Oxidation stability Hours 6.0 - 7.02 4.51 1.28
Acid value mgKOH/g 0.5 0.10 0.17 0.08
lodine value 120 50.2 110 128
Linolenic acid methyl ester [%(m/m) 12.0 0.3 7.7 7.2
Methanol content %(m/m) 0.2 0.01 0.07 0.01
Monohlyceride content %(m/m) 0.8 0.024 0.27 0.012
Diglyceride content %(m/m) 0.2 0.001 0.12 0.001
Triglyceride content %(m/m) 0.2 0.001 0.19 0.001
Free glycerol %(m/m) 0.02 0.006 0.006 0.008
Total glycerol %(m/m) 0.25 0.012 0.112 0.011
Sodium(Na) mg/kg 5.0 1 1 1
Potassium(K) mg/kg (Na+K) 1 1 1
Calcium(Ca) mg/kg 5.0 1 1 1
Magnesium(Mg) mg/kg (Cat+Mg) 1 1 1
Phosphorus content mg/kg 10.0 1 1 1
CFPP 12 -11 -3
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Palm oil | Rapeseed | Soybean oil
Property |Unit| methyl oil methyl |methyl ester
ester (PME)| ester (RME) | (SME)
CFPP 12 -11 -3
VD \ |/
\kﬁfn') F/eb J\/Iar\M May, | Jun. : Jyt\ﬂ \Sep. fot. Nov. | Dec.
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Thaland | 2512 jﬂ\\%&s 206] 2871286 28.4127.6| 27.3}27.3| 266 | 26.5
Japa\‘u\ e sityﬁIev nt-the congelation
low improver)

ThaHand

roblem




Vehicle pIQV@[%%ﬁd emission

—_—
e
L
. D4
’ <

Test fuéls
Diesél oil

\ J.;

PME blended fued};ﬂ,\ /
mXxing rate -5/720,
(/ S 2 f

ngine éﬁeed 1620rp

N

=S

»
(|
¢

020

-E‘

520rpm, load 60%

Measureme tems
CO, THC, NO> S

L .4‘! O1Y y
! S

pad 80%0

10



= e

CVS [
Blower I i
== = e
CVS
CFV S o
=2l Dilution tunnel

cvs
Heat <

Exchanger

wlow volume

sampler
-
) :
ow
SMPS controller <: Fresh air

11



Enigne Test Facility in AIST

= -ii‘;- pech:2set

— i — —




Vehicle and Engine specification

Vehicle e ,Z:\yl\ilodel PA-FE82DE(0A3)
Gross vehicle wejght = l@i&g}‘ . 4,695

Unladen vc’atﬁzle weig , ﬁ_}_@;&: ,,,25\30

Total Iengdt'h rlnm ’ T 6,130

Total width mm 2,000

Total height mm 2,195

Wheel base mm 3,350

Maximum output kKW (rpm) 103 (2,700)
Maximum torque Nm (rpm) 412 (1,600)

Engine Model AM50(T3)
Cylinder arrangement In-line 4

Bore x Stroke mm 114 x 120
Displacement cc 4,899
Compression ratio 17.5

Combustion Direct injection
Injection system Common rail injection system
Aspiration Intercooler turbocharger
E.mi.SSion reduction DPF with oxidation catalvst




Fuel propefties— .

Items Unit [ Diesel oil PME5% PME20%
Density g/cm®| 0.8191 0.8212 28294
Flash point 66.5 65 69
Distillation IBP 167.0 167.5 167

10% 197.0 197.5 200.5

50% 271.0 274 287.5

90% 329.0 330.5 334
Pour point -25.0 -17.5 -7.5
CFPP -15 -13 -6
10% carbon residue wt% <0.01 <0.01 <0.01
Cetane number 59.3 60 60.7
Viscosity at 30 mm?/s| 3.118 3.162 3.458
Sulfur content ppm 4 4 3
Cloud point -8 -7 -6
C wth 87.0 85.4 83.9
H 12.9 13.8 13.6
0] <0.1 0.5 2.2
N ppm <] <1 <1
Lower heating value J/7q| 43120 43100 43000
Ash wth 0.001 0.001 0.001
Water content ppm 23 32 52
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