o
UNN 6

HAAINNITNARALANTTOUTWAz s NgN1gaingLen Tyl

a o e’l’ [ <~ S
nanisnagaununaueluunilutiniu 3 doude douusniflunanismageuanssous
o P P ;7 a’l’ d’ ' I dv a
an1EnsrgeganaznantzasrudauialimaigniiiaanAiesAn1saniieinaa
NIF931 (STD 20 CA BTDC) N13NAARLNANI2N192 U WA UTUAZNIEINAAN19ZAI5Y
Tagfinudaseunarmzasiiluusiazaanagay Fsganaaeuildluntmaseuiilduandls
v d' dl L3 t-:ll k7 a o d‘ v: o [
waaluunh 5 lnaneseuaussouzassAsasauaiud i lunuidufie 1 findudiaady
43 a o k3 t-ﬂl e’e“ 2/2; o o (=1 d’/ a
IBLWAIUAN AINTBYANANITNAGDUANTTAUTIBUATENEUAN T uAtauTanaeas

¥

g ifudeyaiugiudmiunFauieuludiuannasussausildainirresusmiie

a

[%
=

o d' a d' dJ d’l’ a dl a
nnsdaswaEanasn llunmaasy dadenasn ldlun1meadeunaziBeuiie UL atas
anssouzveATassumlsznavlidae dnduthdululesaa (PME  100%) uaziingu
v
Uhanlulesisanan DME lugnsdoulaaung 40% DME anniutinuani1snaga Lanssnus
d’ rd‘ dl o a [ v
TRIUATAILUANAN1IZNTTGIgARATRAN1 AT UNEINNITu s uiudeys
dll rdl v yd” a 3‘,’ o dl [~] a a
ANTIDUTIDIATAIVUARN bAA1NA1 7 T eINAINTUAE s dounasilunanisAnuanina
19IN19UFUABIANTRAT RN AN N AeaNsTnus e 1N ul du lule s aanan DME lu
8RT189UTA8NIR 40% DMELTUITRINAS Imam:*fnmswmmmmmu:%qum?z@mm
“ a a % 1 & s i e a . a
waznaniznisrundan Wwediuldmangnidaanufuusaieilasudiesdinisan
T9INAIFN4787% ADV2, ADV4 uaz RTD2 Tasdaugaineflunanismeseunasiiasen
nsunlnfandeyannusiunszuenguesademdusazaiia iNeAnwansnagessiessn
o & wl & % o i X 4, o X =
nsaaanasselsngnisalnismnlugd aldmwangnifiaafidrasdnisdnidenaa
NIM9FIU (STD 20 CA BTDC) warnlfiwargniisndfuusaiiiefinedanisaaidainas
AN ADV2 LAz ADV4  Fan1snadatiiuasnss i ui s i un1snaaauanssouss

ANNITNTTAIGAUATTIAN1IENNITUNEI



100

6.1  HNANMITNAARUANTTOUS
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Full Load Curve Torque
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NIRTFIU (STD 20 CA BTDC)

Speed Full Load Corrected Torque (Nm)

rpm DIESEL | BIODIESEL | 40% DME
1000 37.11 36.45 29,22
1400 40.72 39.56 31.35
1700 40.87 39.74 32.06
2100 38.94 37.04 31.64
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PRITRINAY (Heating Value) NanAia4

6.1.1.2 an5IN198UIURRINAINUTINAUNE (Specific Total Energy
Consumption, STEC)
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Full Load Specific Total Energy Consumption
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Speed ﬁmﬁmséumamwﬁqmummﬁ'}wm: (MJ/KW-h)
rpm DIESEL BIODIESEL 40% DME
1000 14.26 15.00 10.79
1400 13.62 1314 10.82
1700 .35/ 13.65 11.44
2100 14.95 13.90 12.39
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6.1.1.3 UszAnSmwnmislasunasnuidainag (Energy Conversion Efficiency, %)
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Full Load Energy Conversion Efficiency
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Speed UssAnanmnaasunganudomas (%)
rem DIESEL BIODIESEL 40% DME
1000 25.24 24.00 33.36
1400 26.42 27.34 33.26
1700 26.14 26137 31.47
2100 24.08 25.91 29.06
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6.1.1.4 ’qm%gﬁ1@tﬁ‘a (Exhaust Temperature, 0C)
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Full Load Exhaust Temperature
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(STD 20 CA BTDC)

Speed goumnileds (°C)
rpm DIESEL BIODIESEL 40% DME
1000 475.4 491.0 328.0
1400 511.3 544.7 3982
1700 528.3 9659 454.4
2100 545.4 581.4 508.9
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6.1.2.1 uwsslmiusn (Brake Torque)
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Full Load Curve Torque
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Speed Full Load Corrected Torque (Nm)

m 40 % DME (RTD2) [40 % DME (STD) |40 % DME (ADV2) |40 % DME (ADV4)
1000 24.98 29.22 28.43 27.26

1400 20.%5 31485 29.84 29.05

1700 28.17 32.06 31.94 32.19

2100 27.44 31.64 31.54 31.45
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Full Load Specific Total Energy Consumption
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Speed ﬁﬁmms'z%w,ﬂﬁmwﬁamumuﬁ'\LW’\: (MJ/KW-h)

rrm 40 % DME (RTD2) | 40 % DME (STD) (40 % DME (ADV2)[40 % DME (ADV4)
1000 11.71 10.79 11.67 11.10

1400 11.72 10.82 11.28 11.00

1700 11,76 11.44 11.74 11.48

2100 13.96 12.39 12.83 11.96
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Full Load Energy Conversion Efficiency
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Speed Vs=AnBnmnnalasundsnudama (%)

rom 140 % DME (RTD2)| 40 % DME (STD) | 40 % DME (ADV2) |40 % DME (ADV4)
1000 30.74 33.36 30.86 32.43

1400 30.70 33.26 31.91 32.72

1700 30.62 31.47 30.68 31.35

2100 25.79 29.06 28.07 30.10
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Pm 40 % DME (RTD2) [40 % DME (STD) |40 % DME (ADV2) |40 % DME (ADV4)
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2100 495.50 508.90 539.20 513.90
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Specific Total Energy Consumption @ 1000 rpm
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Specific Total Energy Consumption @ 10 N-m.
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Speed | Torque FmsnnsRuilAandanusndnmng (MJ/KW-hr)
Rpm Nm DIESEL BIODIESEL 40% DME
1000 10 15.17 15.84 14.29
1000 15 12.87 13.49 12.64
1000 20 11.14 12.33 12.03
1400 10 14.90 16.48 15.71
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1400 20 11.02 12.64 12.04
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1700 15 12.94 13.78 13.81
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2100 10 16.23 18.13 18.41
2100 15 13.38 14.49 14.84
2100 20 11.49 13.89 12.90
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Energy Conversion Efficiency @ 1000 rpm
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Speed | Torque |1srAnBninnislasundanudemnas (%)
Rpm Nm DIESEL BIODIESEL 40% DME
1000 10 23.74 2202 25.19
1000 15 27.98 26.69 28.47
1000 20 32.38 29.19 29.93
1400 10 24.16 21.84 22.92
1400 15 29.71 25.29 27.83
1400 20 32.66 28.49 29.91
1700 10 23.90 21,72 21.33
1700 15 27.83 26.13 26.07
1700 20 32.50 29.23 28.65
2100 10 22.18 19.86 19.56
2100 15 26.90 24.84 24.26
2100 20 31.32 25.92 27.90
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Exhaust Temperature @ 1000 rpm
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Exhaust Temperature @ 10 N-m.
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At Engine Speed 1000 RPM
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Fuel Conversion Efficiency
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6.1.4.2 amuuniilaide (Exhaust Temperature, °C)
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Exhaust Temperature @ 1400 rpm
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Exhaust Temperature @ 2100 rpm
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Fuel Line Pressure
Injection timing : STD
650

Test Condition :
N=1000 rpm T =10 Nm.

550 A

350 A

250

150 A

50 =

"

25 23 -21 19 17 15 13 11 9 7 5

Crank Angle (deg)

3 -1 1 3 5 74 9 11 13 15 17 19 2

1

Diesel, STD
- - B100,STD
60%PME+40% DME, STD.

Fuel Line Pressure
Injection timing : STD

Test Condition :
N= 1000 rpm T =15 Nm.

147

650
550 |
450 4
E 350 BB ot
-l
250 s )
150 | / .
‘_ \
50 —— el — L RIN L A
25 23 21 119 117 15 43 11 9 7 5 3 1 1 3 5 7 9 11 13 15 17 19 21
Crank Angle (deg) ——Diesel,STD
----B100,STD
60%PME +40% DME, STD.
Fuel Line Pressure Test Condition :
- Injection timing : STD N= 1000 rpom T = 20 Nm.
0
550
450 A
§ 350 - S
8 i 0% U
250 A i
150 |
50 - — . v - e ‘
25 23 -2 419 117 115 43 11 9 7 5 3 1 1 3 5 7 9 11 13 15 17 19 21
Crank Angle (deg) Diesel.STD
- ---B100,STD
60%PME+40% DME, STD.
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bar

650

Fuel Line Pressure
Injection timing : STD

Test Condition :
N= 1400 rpm T =10 Nm.

550

450 A

350 A

250 4

150 A

50

25 -23 21 19 17 15 13 11 9 7 5

T

3 1 3 5 il 9 11 13

+

15 17 19 21

Diesel, STD

Crank Angle (deg) F
- ---B100,STD

60%PME+40% DME, STD.

bar

650

Fuel Line Pressure
Injection timing : STD

Test Condition :
N=1400 rpom T =15 Nm.

550 4

450 A

350 4

250 A

150

50

25 -23 21 19 47 15 43 41 9 F 5

3 1 3 5 4 9 11 13

15 17 19 21

Crank Angle (de Diesel, STD
we{ded) - ---B100,STD

60%PME+40% DME, STD

bar

650 -

Fuel Line Pressure
Injection timing : STD

Test Condition :
N= 1400 rpm T = 20 Nm.

550 -

450 4

350

250 A

150

50 +

-25 -23 -21 19

17 15 113 111 9 7 5

Crank Angle (deg)

9 11 13

-3 4 1 3 5 7

15 17

19 21

Diesel, STD
----B100,STD

60%PME+40% DME, STD.
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bar

Fuel Line Pressure
Injection timing : STD
650

Test Condition :
N=1700 rpm T =10 Nm.

550 +

350 4

250 4

150 A

50 ™

25 23 -21 419 17 115 113 -1 9 7 5 3 1 3 5 7 9 11 13 15

Crank Angle (deg)

T

Diesel, STD
- ---B100,STD
—— 60%PME+40% DME, STD.

Fuel Line Pressure
Injection timing : STD

Test Condition :
N=1700 rpm T =15 Nm.

149

650
550 + £
450
g 350 -
250
150
e A e e I — OO, W (S
25 23 21 19 17 115 13 411 -9 7 5 3 4 1 3 5 7 9 11 13 15 17
Diesel, STD
Crank Angle (deg) | . B100,STD
60%PME+40% DME, STD.
Fuel Line Pressure Test Condition :
Injection timing : STD N= 1700 rpm T =20 Nm.
650
550 | .
450
_§ 350 -
250
\
150 :
50 4 . S WS W O |
25 23 21 19417 15 113 11 9 7 5 3 1 1 3 5 7 9 11 13 15 17 19 21
Crank Angle (de ——Diesel,STD
gle(deg) - ---B100,STD
60%PME+40% DME, STD.
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bar

Fuel Line Pressure
Injection timing : STD
650

Test Condition :
N= 2100 rpm T =10 Nm.

550 A

450 A

350 +

250

150 A

50 +f

25 23 21 19 17 15 43 11 9 -7 5

Crank Angle (deg)

-3 A1 1 3 5 7 9 11 13 15 17 19 2

Diesel, STD
- ---B100,STD
60%PME+40% DME, STD.

bar

Fuel Line Pressure

Injection timing : STD
650

Test Condition :
N= 2100 rpom T =15 Nm.

550

450 A

350

250 A

150

T

T T ™

T

23 -21 19 -17 15 13 11 9 7 5

Crank Angle (deg)

-3 1 1 3 5 7 9 11 13 15 17 19 2

Diesel,STD
----B100,STD
—— 60%PME+40% DME, STD.

bar

Fuel Line Pressure
Injection timing : STD
650

Test Condition :
N= 2100 rpm T = 20 Nm.

550 4

450

350

250 A

150

50 ’

. [.\'
A T T 'v\ Ii-'

25 23 21 19 17 -15 13 11 9 7 5

Crank Angle (deg)

-3 1 1 3 5 7 9 11 13 15 17 19 2

1

Diesel, STD
- ---B100,STD
60%PME+40% DME, STD.
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a| 4’41 a P=] = 1% A & abrrgrel
\hagemde aziigaEusiunsdademasiandriiga

Ang1 6-23 Dagulii 6-26 aunsaagifluansalddannsdi 6-15

) a 3 - T e a & a4
F19NN 6-15 “3ﬂLTJ‘LIfﬂunqi“dﬂL‘D@LW@\?LL@%’?ﬂ’&u@mﬂ’\?'ﬂﬂmﬂmﬂﬂ NANITANTLUNEIU

L ' Y .é’ a ' a
LLEEIULVIEJU?iWQ’\\?ﬂW‘J‘Iﬁ CIBDLWANUARZ TR

Speed |Torque|Cam Shaft SOI (CA) EQI (CA)
rom Nm Setting Diesel B100 |40% DME| Diesel B100 |[40% DME
10 176 -18.4 -15.2 -2.0 -1.2 3.6
1000 | 15 STD. -17.2 -18.4 -15.2 -2.0 1.2 4.8
20 -17.2 -18.4 -14.8 0.8 2.8 8.0
10 -17.2 -18.4 -15.2 -0.4 3.2 7.2
1400 | 15 STD. -17.2 -18.0 -15.2 2.4 0.8 7.6
20 -16.4 -18.0 -13.6 0.8 7.2 8.0
10 -16.4 -17.6 -14.4 0.0 7.2 5.2
1700 | 15 STD. -16.4 -17.6 -13.6 6.0 7.2 5.6
20 -16.4 -17.6 -14.4 4.8 10.8 10.8
10 -15.2 -17.2 -13.2 1.2 2.0 6.8
2100 | 15 STD. -15.2 -17.2 -14.0 2.4 3.2 6.0
20 -156.2 -17.2 -14.0 2.8 10.8 10.4




152

AMNA919N 6-15 1HANANTUINANIIZN1T2UNE U Ann1nadauld
d’ll a 1 a 0 £ 73 ?:’ o -« = a Ql £ =l ‘g a [ v '
wawasusazaiin wudn nsliinduihdsluledsaiiqaGusunisaadamnasasamwtiaing,

nsldiTenasbu luynarudaseuuazainnimaasuld DME-PME #&adaw 40% DME

]
Yy

wudniigaGusunisdademdardigalunnanuiiasen Wasnauanti@nissnsalai

q

9 (Compressibility) 1891881 DME uazlunsiifansninissaeaiaresuipaiinug,

3 Q‘ L% I ‘:’M/ a a k2 v & < a‘ l&‘ ‘3 '
LLufJIuN';!ﬁL?Nﬁluﬂ’lﬁ‘fﬂﬂL‘E@LW@Q’Q:Nﬂ’]L‘D’liﬂ@"}ﬁ@uﬂE‘l’]ﬂuuﬂ’]ﬁdﬂ’JWNLi"Jﬁ‘ﬂUV}LWNﬂlu bL1
a = 4 N a »

i 14
WeanruInAuFIseuAsInLd edinisiinaurasnisz v ldaaFusiunisan

be 22p_

o [

wawawlasuLlasuanstsaniuatineiltis g Ao

o

v

dl o I~ a d‘ Y o a < dl rdl
g‘ﬂ‘Vl 6-27 LAANANNAULTBLNAINNINLIINIDAAINNLTITDULATAILURA N
I ' 12 é’ a ' a dll v z: 1
@ﬂ’]’):ﬂ%‘:ﬁ@j\‘]ﬂ;ﬂ Lﬁ?‘ﬂ‘uwmm:mwmﬂm"nmwmummum LN@I‘ﬁLWﬂ’]QﬂLUH'}ﬂ’m\Tﬂ’W

NIRATEINRINIATT I



Fuel Line Pressure Test Condition :
Injection timing : STD N= 1000 rpm T = Full Load

450 A

250 A

150 }
50

A

-25 23 -21 -19 -17 -15 -13 -11 -9 -7 -5 -3 -1 1 3 5 7 9 11 13 15

1739

Diesel.STD

Crank Angle (deg) BE6.STE

60%PME+40% DME, STD.

Fuel Line Pressure Test Condition :
Injection timing : STD N= 1400 rpm T = Full Load

-25 -23 -21 -19 -17 -15 -13 -11 -9 -7 -5 -3 -1 1 3 S 7 9 B 13 15

17 19

Diesel, STD

Crank Angle (deg) 5760 7D

60%PME+40% DME. STD.

Fuel Line Pressure Test Condition :
Injection timing : STD N= 1700 rpm T = Full Load

-25 -23 -21 -19 -17 -15 -13 -11 -9 -7 -5 -3 -1 ] 3 S i d 9 11 13 15

17 19

Crank Angle (deg)
- ---B100,STD
Diesel.STD

60%PME+40% DME, STD.

Fuel Line Pressure Test Condition :
Injection timing : STD, ADV2, ADV4 N= 2100 rpm T = Full Load

-25 -23 -21 -19 -17 -15 -13 -11 -9 -7 -5 -3 -1 1 3 5 b 9 11 13 15

Diesel.STD

Crank Angle (deg) 0 e

60%PME+40% DME, STD.
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Speed | Torque SOl EQI
Cam Shaft Setting Fuel

rpm Nm (CA) (CA)
37411 Diesel =17.2 10.0

1000 36.45 STD. B100 -17.2 11.6
29422 40% DME| -14.0 11.6

40.72 Diesel -16.4 12.0

1400 39.56 STD. B100 -17.6 13.6
31.35 40% DME| -13.6 14.4

40.87 Diesel <1 0:2 15.6

1700 39.74 STD: B100 7.2 15.6
31.35 40% DME| -15.6 14.0

38.94 Diesel -14.8 18.8

2100 | 37.04 STD. B100 -17.2 17.2
31.64 40% DME| -15.2 15.2
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AINFAFUAUNITAATRINGS (SOI) UATARUAANTAATBINGS (EOI) L1314
Ifdaansanmemaanan1nznssuediuuasian19ens2gadn fanuanilunisei 6-17

09AN9797 6-18

a ; | a X a o a )
ANTNN 6-17 BANITRALTDINRITDILTDLNAY NANIIZNIT=UN9EIU LlE‘HULV]EIUTZV'J’NﬂW?

i TamaauAazain

Speed | Torque FNTRAT BN (CA)
Cam Shaft Setting
rom Nm Diesel B100 | 40% DME
10 19.6 19.6 18.8
1000 15 STD. 19.2 19.6 20.0
20 18.0 21.2 22.8
10 17.6 2.6 22.4
1400 15 STD. 19.6 18.8 22.8
20 17.2 25.2 21.6
10 16.4 24.8 19.6
1700 15 STD. 22.4 24.8 192
20 21.2 28.4 25.2
10 16.4 19.2 20.0
2100 15 STD. 17.6 20.4 20.0
20 18.0 28.0 24.4
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Aonausazin
Speed | Torque F9NNTRATRINGS (CA)
Cam Shaft Setting Fuel

rom Nm (CA)

37.11 Diesel 27.2

1000 36.45 STD. B100 28.8

29.22 40% DME 25.6

40.72 Diesel 28.4

1400 39.56 STD. B100 31.2

31.35 40% DME 28.0

40.87 Diesel 30.8

1700 39.74 STD. B100 32.8

81735 40% DME 29.6

38.94 Diesel 30.0

2100 37.04 STD. B100 36.0

31.64 40% DME 30.4
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dmfl/ldCA (mg/deg)

5 4

0.5 1

0

Fuel Injection Rate
Injection timing : STD

Test Condition :
N= 1000 rpm T =10 kg

-

----B100,STD

—— Diesel, STD

———60% PME+40% DME, STD.

1

25 23 24 19 -17 15 -13 11 9 T 5 =3 -1

1 3 5 7 9 11 13 15 17

Crank Angle (deg)

19 21

L
=

dmfl/dCA (mg/deg)

Fuel Injection Rate
Injection timing : STD

Test Condition :
N= 1000 rpm T =15 kg

----B100,STD

——— Diesel, STD

60% PME+40% DME, STD.

05

0 T T T T T T
25 23 21 -19 17 15 13 11 9 7 5 3

<31 3 5§ ¥

Crank Angle (deg)

dmfl/dCA (mg/deg)

Fuel Injection Rate
Injection timing : STD

Test Condition :
N=1000 rpm T = 20 kg

----B100,STD

———60% PME+40% DME, STD.

2
-‘ ——— Diesel,STD
1.5 -
14 x .
05 s .
o —— L

25 23 21 19 17 -15 <13 .11 9 -7 5 -3 -1 13 15 17 19 21

Crank Angle (deg)

91l9 6-28
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Fuel Injection Rate Test Condition :
" Injection timing : STD N=1400 rpm T =10 kg
—— Diesel,STD - ---B100,STD ——60% PME+40% DME, STD. |
|
1.5 4
)
7]
3
=] |
E I
= 1) o |
<
3}
T
2
E
Rel
0.5 o - " '_... {
P/‘
0 : | B S ——t
25 23 21 19 47 15 13 41 9 7 5 3 -4 1 3 5 7 9 11 13 15 17 19 21
Crank Angle (deg)
Fuel Injection Rate Test Condition :
Injection timing : STD N= 1400 rpm T =15 kg
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Injection timing : STD N= 1400 rpm T = 20 kg
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Fuel Injection Rate Test Condition :
Injection timing : STD N= 1700 rpm T =10 kg
Diesel, STD - ---B100,STD ———60% PME+40% DME, STD. J]
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Fuel Injection Rate Test Condition :
Injection timing : STD N=1700 rpm T =15 kg
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Fuel Injection Rate Test Condition :
Injection timing : STD N=1700 rpm T = 20 kg
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Fuel Injection Rate Test Condition :
Injection timing : STD N=2100 rpm T =10 kg
2
“ ——— Diesel,STD ----B100,STD ——60% PME+40% DME, STD.
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Fuel Injection Rate Test Condition :
Injection timing : STD N= 2100 rpm T =15 kg
——— Diesel,STD - ---B100,STD 60% PME+40% DME, STD.
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Fuel Injection Rate Test Condition :
Injection timing : STD N= 2100 rpm T = 20 kg
Diesel,STD - - --B100,STD 60% PME+40% DME, STD.
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Fuel Injection Rate Test Condition :
Injection timing : STD N= 1000 rpm T = Full Load
2.5
[ ——— Diesel, STD - ---B100,STD 60% PME+40% DME, STD.
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Crank Angle (deg)
Fuel Injection Rate Test Condition :
- Injection timing : STD N= 1400 rpm T = Full Load
——— Diesel, STD - ---B100STD 60% PME+40% DME, STD
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Fuel Injection Rate Test Condition :
Injection timing : STD N= 1700 rpm T = Full Load
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Fuel Injection Rate Test Condition :
Injection timing : STD N= 2100 rpm T = Full Load
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Speed | Torque
Cam Shaft Setting (mg/cycle)
rem Nm Diesel B100 40% DME
10 12.57 13.92 14.28
1000 15 STD. 15.82 17.58 18.73
20 18.49 21.74 24.04
10 12.57 14.57 15.69
1400 15 STD. 15.17 18.54 19.17
20 18.61 22.41 24.06
10 12,72 14.60 16.87
1700 15 STD. 16.21 18.01 20.48
20 18.74 21.74 25.14
10 13.75 15.92 18.41
2100 15 STD. 16.81 18.99 21.98
20 19.47 24 .54 26.08
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Speed | Torque ‘Lﬁ‘mmnﬂﬁmL%@Lwawiﬂigﬁﬂs
Cam Shaft Setting Fuel
rpm Nm (mg/cycle)
37.11 Diesel 43.46
1000 36.45 STD. B100 47.87
29.22 40% DME 31.19
40.72 Diesel 45.57
1400 39.56 STD. B100 45.60
3135 40% DME 33.56
40.87 Diesel 46.22
1700 39.74 STD. B100 47.49
3135 40% DME 36.28
38.94 Diesel 47.83
2100 37.04 ST B100 45.07
31.64 40% DME 38.76
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In-Cylinder Pressure

- Injection timing : STD

Test Condition :
N=1000 rom T =10 Nm.

80

70 -

60

50

bar

40 1
30 A

20 1

10 1

(o}

Diesel, STD

- ---B100,STD

60%PME+40% DME, STD.

20 -17 -14 -11 -8 -5 -2 1 4 7

10

Crank Angle (deg)

13 16 19 22 25 28 31 34 37 40

In-Cylinder Pressure
Injection timing : STD

Test Condition :
N=1000 rpm T =15 Nm.

90
Diesel, STD
80 Pt - ---B100,STD
70 B 60%PME +40% DME, STD.

10

10
0 , " " . . . . - - : v
20 A7 14 11 8 5 2 4.4 7 10 13 16 19 22 25 28 3 34 37 40
L Crank Angle (deg)
In-Cylinder Pressure Test Condition :
= Injection timing : STD N= 1000 rpm T =20 Nm.
Diesel STD
80 - - --B100,STD

60%PME+40% DME, STD.

20 17 14 11 8 5 2 1 4 7

10

Crank Angle (deg)

13 16 19 22 25 28 31 34 37 40

dl o/ o o ' o 4 vV o o ;ﬂl
gﬂ'ﬂ 6-33 ﬂQWNﬂNWUﬁ?ZﬂQ’]\?ﬂ’J'T?Jﬂuﬂ']ilol,u‘ﬂ’r]\?LN’]llVINﬂUﬂ'Wﬁ‘Zﬂ’]ﬁ“Vﬂ\ﬁu NANNITNNTE

11991 nelFnimageunANNEIsaLLATENEUs 1000 rom WIELMBLTZNIN

sl RN ALAR TN



In-Cylinder Pressure
Injection timing : STD

Test Condition :
N=1400 rpm T =10 Nm.

90
Diesel, STD
80 ----B100,STD
70 o R 60%PME +40% DME, STD.

20 -17 -14 -11 -8 -5 -2 1 4 i

™ ™ T T T T

10 13 16 19 22 25 28 31 34 37 40

Crank Angle (deg)

In-Cylinder Pressure
Injection timing : STD

Test Condition :
N= 1400 rpom T =15 Nm.

90

Diesel, STD
80 1 gemead ----B100,STD
70

R 60%PME+40% DME, STD.

10
0 : : : : . : . : . : . . . . : - : .
20 47 44 <11 B8 5 2 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Crank Angle (deg)
In-Cylinder Pressure Test Condition :
i Injection timing : STD N= 1400 rpm T =20 Nm.
Diesel, STD
80 - - --B100,STD
0 e ——— 60%PME+40% DME, STD.
60
50
-
©
L 40
30
20
10 |
0 : . - : . - ——— : . . T , : : . - -
20 17 14 11 8 5 2 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Crank Angle (deg)
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In-Cylinder Pressure
Injection timing : STD

Test Condition :
N= 1700 rpm T =10 Nm.

90
Diesel, STD
Bos s - ---B100,STD
E st \‘\_
70 60%PME+40% DME, STD.

(o} — T T T T

20 -17 -14 -11 -8 -5 2 i) 4 7

10

13 16 19 22 25 28 31 34 37 40

Crank Angle (deg)

In-Cylinder Pressure
Injection timing : STD

Test Condition :
N=1700 rpom T =15 Nm.

70

10

90
Diesel, STD
80 ----B100,STD
,—/””—N\'\

e 60%PME+40% DME, STD.

20 -17 -14 -11 -8 -5 -2 | 4 F

10

™

13 16 19 22 25 28 31 34 37 40

Crank Angle (deg)

In-Cylinder Pressure
Injection timing : STD

Test Condition :
N= 1700 rpm T =20 Nm.
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bar
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20 4

10

90
Diesel, STD
80
-------------- .. - ---B100STD
70 - e E

—— 60%PME+40% DME, STD

20 -17 -14 11 -8 -5 -2 1 4 7

10

13 16 19 22 25 28 31 34 37 40

Crank Angle (deg)
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In-Cylinder Pressure

- Injection timing : STD

Test Condition :
N= 2100 rpm T =10 Nm.

80 A
70 A i
60
50 4
40 A

30 A

Diesel, STD

----B100,STD

60%PME+40% DME, STD.

20 -17 -14 -11 -8 -5 =2 1 4 7

10 13 16 19 22 25 28 31 34 37 40

Crank Angle (deg)

In-Cylinder Pressure
Injection timing : STD

Test Condition :
N= 2100 rpm T =15 Nm.

90

80 A

70 TN

Diesel, STD
- -B100,STD

60%PME+40% DME, STD.

B0 AT H4 1 B BG4 &4 7

T T T T T U

100 13 16 19 22 25 28 3N 34 37 40

Crank Angle (deg)

In-Cylinder Pressure
Injection timing : STD

Test Condition :
N= 2100 rpm T =20 Nm.

90
Diesel,STD
80
- ---B100,STD
o ———— 60%PME+40% DME, STD.
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In-Cylinder Pressure Test Condition :
Injection timing : STD N= 1000 rpm T = Full Load
90
Diesel.STD
80 [Ere——_— - ---B100.STD
2 Y 60%PME +40% DME, STD

10 A
o
20 -17 -14 11 8 5 -2 1 a 7 10 13 16 19 22 25 28 31 34 37 40
Crank Angle (deg)
In-Cylinder Pressure Test Condition :
Injection timing : STD N= 1400 rpm T = Full Load
90 q
80
70 A
60
50
a0
30
4 Diesel,STD
20
- ---B100,STD
10 A
60%PME+40% DME, STD.
o
20 A7 14 -11 -8 -5 2 1 a 7 10 18 16 19 22 25 28
Crank Angle (deg)
In-Cylinder Pressure Test Condition :
Injection timing : STD N= 1700 rpm T = Full Load
90 -

20 A
Diesel,STD
10 - - ---B100,STD
60%PME+40% DME. STD
o
20 -17 -14 -11 -8 -5 -2 1 a 7 10 13 16 19 22 25 28 31 34 37 40
Crank Angle (deg)
In-Cylinder Pressure Test Condition :
Injection timing : STD N= 2100 rpm T = Full Load
90
80
70 A e Sl

Diesel,STD
. - ---B100,STD
60%PME +40% DME, STD
o
-20 -17 -14  -11 -8 -5 -2 1 4 T 10 13 16 19 22 25 28 31 34 37 40

Crank Angle (deg)
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Fowdusazaila
Speed | Torque A uaugadn e il (bar)
Cam Shaft Setting
rem Nm Diesel B100 40% DME
10 77.62 78.42 67.75
1000 15 STD. 77.46 74.62 66.87
20 785.70 77.32 65.41
10 80.51 79.65 68.02
1400 15 STD. 7330 78.39 67.00
20 78.01 76.91 65.79
10 79.76 79.68 69.65
1700 15 STD. 76.81 75.44 67.38
20 77.54 76.83 67.30
10 79.89 78.97 67.85
2100 15 STD. 80.42 76.25 68.46
20 78.51 77.00 £65.58
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Speed | Torque | Cam Shaft - ANAUEIgA e lusl
ue
— Nm Setting (bar)
37 1al Diesel 79.89
1000 36.45 STD. B100 78.97
29.22 40% DME 67.85
40.72 Diesel 80.42
1400 39.56 STE. B100 76.25
3235 40% DME 68.46
40.87 Diesel 78.51
1700 39.74 STD. B100 77.00
31.35 40% DME 65.58
38.94 Diesel 75.28
2100 37.04 STD. B100 73.76
31.64 40% DME 68.75
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P-V Diagram Test Condition :
Injection timing : STD N= 1000 rpm bmep 201.12 kpa
90
——— P-V Diagram_Diesel_STD
80
P-V Diagram_Biodiesel_STD
70
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60
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2 50 i3
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@ 40
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Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD N= 1000 rpm bmep 301.68 kpa
90
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70 A
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Volume (m3)

P-V Diagram Test Condition :
Injection timing : STD N= 1400 rpm bmep 201.12 kpa
90
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P-V Diagram Test Condition :
Injection timing : STD N= 1400 rpm bmep 301.68 kpa
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P-V Diagram Test Condition :
Injection timing : STD N= 1400 rpm bmep 402.24 kpa
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P-V Diagram Test Condition :
Injection timing : STD N= 1700 rpm bmep 201.12 kpa
90
——— P-V Diagram_Diesel_STD
80
P-V Diagram_Biodiesel_STD
70
~- P-V Diagram_40%DME_STD
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0 0.0001 0.0002 0.0004 0.0005 0.0006 0.0007
P-V Diagram Test Condition :
Injection timing : STD N= 1700 rpm bmep 301.68 kpa
90
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P-V Diagram Test Condition :
Injection timing : STD N= 1700 rpm bmep 402.24 kpa
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P-V Diagram Test Condition :
Injection timing : STD N= 2100 rpm bmep 201.12 kpa
90
——— P-V Diagram_Diesel_STD
80
P-V Diagram_Biodiesel_STD
70
~--—=P-V Diagram_40%DME_STD
60
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Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD N= 2100 rpm bmep 301.68 kpa
90
P-V Diagram_Diesel_STD
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70 A
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g 40
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P-V Diagram Test Condition :
Injection timing : STD N= 2100 rpm bmep 402.24 kpa
90
P-V Diagram_Diesel_STD
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—————— P-V Diagram_40%DME_STD
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g 40 1
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o 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
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P-V Diagram Test Condition :
Injection timing : STD N= 1000 rpm T = Full Load
920
P-V Diagram_Diesel_STD
80 A
P-V Diagram_Biodiesel_STD
70
e PV Diagram_40%DME_STD
60
E 50
E 40
30
20
10
5 e . gty
o 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007|
Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD N= 1400 rpm T = Full Load
920
P-V Diagram_Diesel_STD
80
P-V Diagram_Biodiesel_STD
70
P-V Diagram_40%DME_STD
60
I
30
20
10
o d S
o 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD N= 1700 rpm T = Full Load
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P-V Diagram Test Condition :
Injection timing : STD N= 2100 rpm T = Full Load
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Speed | BMEP Indicated Work (J)
Cam Shaft Setting
rpm kPa Diesel B100 [40% DME
201.20 232 228 214
1000 301.68 STD. 291 291 276
402.24 357 360 345
201.20 258 248 233
1400 | 301.68 STD. 308 309 291
402.24 384 STT 362
201.20 240 287 254
1700 301.68 STD. 21 299 319
402.24 350 350 385
201.20 291 285 276
2100 301.68 STD. 361 347 342
402.24 413 421 403

14
=X

AR 6-23 wudn eniselAnfingeIuuBuRAnILianialy
Y S, oa X < £ aao 3 = o
nszuengulduignguidnifingeaulunnainuiasen Teldnsuzuwr lluunumaaiu

AaeANTAeL NG uid uiunisld DME-PME Tdadau 40% DME luizainas



179

wudmaaataannsznmaaey dAuauAeniuianiglunszuanguliungnauiiAtten

P @ o ~ -1 a a o v o =
Vl@ﬂlu"qﬂm’]mmi‘ﬂu LN@LIE"EIUL‘V]EJ‘UHUL‘HﬂLWﬂ\‘l‘ﬁuﬂ@u‘] me\‘il‘lﬂmuQ’m’h‘QmLZQEII‘LL?:U‘U

ABNGA

st}

F19797 6-24 s BuRAnTLianalunszuanguliuigngy Nan1arnszgegn

= ' ¥ nz a 1 a
Wroumeuszuanan s MmamnaLFAa s ain

Speed BMEP Indicated Work
Cam Shaft Setting Fuel

rpm kPa (J)
746.36 Diesel 580
1000 | 733.09 STD. B100 568
587.68 40% DME 449
818.96 Diesel 657
1400 | 795.63 STD. B100 622
630.51 40% DME 485
821.98 Diesel 705
1700 | 799.25 STD. B100 669
644.79 40% DME 517
783.17 Diesel 685
2100 | 744.95 STD. B100 635
636.35 40% DME 553
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Heat Release Rate
Injection timing : STD

Test Condition :
N=1000 rpm T =10 Nm

50 = S — s ;
———Diesel,STD |
40 ----B100,STD 3
——— 60%PME+40% DME, STD. |!
o 30 ‘
Q 1
R 1
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<
o
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g 1 |
g 10
|
0 - : AN : T |
3 =20 10 O 10 20 30 40 50 60 70 80 90 100 110 120
-10 4
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD N=1000 rpm T =15 Nm
50 e s AR L S - . SRR —
—— Diesel, STD
40 | - ---B100,STD
——60%PME+40% DME, STD. |
o 30 ‘
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E |
> |
pot ?
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g 10 1 |
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-10 - |
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Heat Release Rate Test Condition :
Injection timing : STD N=1000 rpm T =20 Nm
50
Diesel,STD |
|
40 - - --B100,STD
—— 60%PME+40% DME, STD.
S 30 .
tD |
k] ;
= |
< 201
o i
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g 10
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N
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-10 - e e b SR - B - |
L Crank Angle (deg)
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Heat Release Rate Test Condition :
Injection timing : STD N=1400 rpm T =10 Nm
50
Diesel,STD
40 1 ----B100,STD
60%PME+40% DME, STD.
> 30 4
Q
L
2
< 201
(8]
g
3 10
0 /\ : . :
-30 60 70 80 90 100 110 120
_10 B - - v . PP — i SULER
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD N=1400 rpm T =15 Nm
50 c 2 - s - - - —— B —
——— Diesel,STD
40 1 - ---B100,STD
60%PME+40% DME, STD.
=) 30
[
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< 207 ‘:
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3
3 10 1
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-:0 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120
|
-10 4 i
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Heat Release Rate Test Condition :
Injection timing : STD N=1400 rpm T =20 Nm
50 W
——— Diesel,STD
40 | ----B100,STD
——60%PME+40% DME, STD.
oS 30
o
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2
< 2 }
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g
310 4
0 . : T :
-30 70 80 90 100 110 120
10 J P RS S e S
Crank Angle (deg)
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Heat Release Rate
Injection timing : STD

Test Condition :
N=1700 rpm T =10 Nm
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50 W - S N AN O S et S AR
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Heat Release Rate Test Condition :
Injection timing : STD N=1700 rpm T =15 Nm
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Heat Release Rate Test Condition :
Injection timing : STD N=1700 rpom T =20 Nm
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Heat Release Rate Test Condition :
Injection timing : STD N=2100rpm T =10 Nm
50 -
——— Diesel, STD
40 - ---B100,STD
60%PME+40% DME, STD.
) 30
@
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> 20
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8 i
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Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD N=2100 rpm T =15 Nm
50 -
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60%PME+40% DME, STD.
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Heat Release Rate Test Condition :
Injection timing : STD N=2100 rpm T =20 Nm
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Heat Release Rate
Injection timing : STD, ADV2, ADV 4

Test Condition :
N= 1000 rpm T = Full Load

AQYACA (Jdeg)

50 4 ~ — -
Diesel, STD
----B100,STD
40 A
60%PME+40% DME, STD.
g 30 1
3
§ 20 A
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£ 10 4
o T T T T T T T 3
-30 -20 -10 o 10 20 30 40 50 60 70 80 90 100 110 120
-10 - — R —
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD N= 1400 rem T = Full Load
50 - — -
Diesel, STD
g5 ----B100,STD
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E 30 |
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§ 20 A
g 10
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-30  -20 -10 (o} 10 20 30 40 50 60 70 80 90 100 110 120
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Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD N= 1700 rem T = Full Load
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Heat Release Rate Test Condition :
Injection timing : STD N= 2100 rem T = Full Load
50
Diesel, STD
----B100,STD
40

60%PME+40% DME, STD.

Crank Angle (deg)
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Speed|Torque| Cam Shaft SOC (CA) EOC (CA)

Rpm | Nm Setting Diesel | B100 | 40% DME | Diesel | B100 | 40% DME
10 9.2 -10.0 6.8 22.0 22.0 32.8

1000 | 15 STD. 9.6 156 6.8 29.6 33.6 40.0
20 446 | =120 7.2 40.4 44.0 45.6
10 100 -10.0 9.6 29.2 29.6 49.2

1400 | 15 STD. 9.2 112 9.6 34.4 29.6 51.2
20 9.6 -10.4 9.6 37.2 37.6 55.5
10 9.2 S L 7.6 22.4 23.6 40.0

1700 | 15 STD. 9.6 9.6 -8.0 22.0 25.2 44.0
20 -8.4 9.6 -8.8 29.2 29.2 46.4
10 -8.0 -8.8 78 32.0 28.0 46.4

2100 | 15 STD. -8.4 9.2 7.6 43.2 33.6 48.0
20 -8.8 9.6 I8 44.0 42.8 53.6
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Speed | Torque SOC EOCC
Cam Shaft Setting Fuel

rpm Nm (CA) (CA)

37.11 Diesel -12.4 89.6

1000 36.45 STD. B100 -13.2 89.6

29,22 40% DME| -7.2 56.0

40.72 Diesel -10.8 80.8

1400 39.56 STD. B100 -11.2 84.8
31.35 40% DME| -9.6 68.8

40.87 Diesel -11.2 69.6

1700 39.74 STD. B100 -10.8 88.8
31,38 40% DME| -84 79.6

38.94 Diesel -12.4 68.8

2100 | 37.04 STD. B100 -10.0 72.8
31.64 40% DME -8.8 64.0
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AM919T 6-27 Fa91r89n19n i fiant9zn1ssuedau WRsudsusendnanis M a na s

azTin
Speed | Torque 19998401940 sl (CA)
Cam Shaft Setting

rm Nm Diesel B100 [40% DME
10 31.2 32.0 39.6

1000 15 STD. 39.2 45.2 46.8
20 5210 56.0 52.8
10 39.2 39.6 58.8

1400 15 STD. 43.6 40.8 60.8
20 46.8 48.0 ©65.2
10 31.6 34.8 47.6

1700 15 STD. 31.6 34.8 52.0
20 376 38.8 55.2
10 40.0 36.8 54.0

2100 15 STD. 51.6 42.8 55.6
20 52.8 52.4 60.8
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710
Speed |Torque F9989n17L00 tnsd
Cam Shaft Setting Fuel

rpm Nm (CA)

37.11 Diesel 102.0

1000 | 36.45 STD. B100 102.8

29.22 40% DME 63.2

40.72 Diesel 91.6

1400 39.56 STD. B100 96.0

31,85 40% DME 78.4

40.87 Diesel 80.8

1700 39.74 STD. B100 99.6

31,85 40% DME 88.8

38.94 Diesel 81.2

2100 37.04 STD. B100 82.8

31.64 40% DME 72.8
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AIumaaAutnaslaes ANy
Speed | Torque
Cam Shaft Setting (CA, aTDC)

pm Nm Diesel B100 40% DME
10 3.2 2.8 8.0
1000 15 STD. 4.4 4.4 11.2
20 7.6 8.0 13.6
10 2.0 6.0 9.2
1400 15 STD. 8.8 6.4 12.0
20 .0 9.6 13.6
10 6.8 6.8 11.6
1700 155 STD. 32 8.4 13.2
20 9.2 9.2 14.8
10 8.8 8.8 12.8
2100 15 STD. 10.8 10.4 12.8
20 12.0 8.8 16.4
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Speed | Torque AIunanAutnaNaasANTa
Cam Shaft Setting Fuel

fom Nm (CA, aTDC)
37.11 Diesel 22.4

1000 36.45 STD. B100 23.6
29.22 40% DME 18.0
40.72 Diesel 220

1400 39.56 STD. B100 22.4
31.35 40% DME 19.2
40.87 Diesel 16.0

1700 39.74 STD. B100 18.4
31.35 40% DME 21.6
38.94 Diesel 20.0

2100 37.04 STD. B100 20.0
31.64 40% DME 20.4
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Ignition Delay Fuel : Diesel, B100, 40%DME
Injection timing : STD Test Condition : N= 1000 rpm

11.6

~ 108 E
100 H |
9.2 E
84 -
M A
7.6 o o O
6.8 < Ha
6.0 o g i g |
s g |8 5 e |
4.4 = =
E b | @ g §
28
2.0
10 15 20
Corrected Brake Torque (N-m)
t & Diesel 0O B100 0 40% DME
Ignition Delay Fuel : Diesel, B100, 40%DME
Injection timing : STD Test Condition : N= 1400 rpm

Crank Angle (Deg)

o -
@ o
T R L [0 (B O (0 (I8

© ©
ITel 3
5.2
3.6 3 O
X e
28
2.0 Q g T )
10 15 20
Corrected Brake Torque (N-m)
L & Diesel 0 B100 0 40% DME ]
L
Ignition Delay Fuel : Diesel, B100, 40%DME
Injection timing : STD Test Condition : N= 1700 rpm

1 B

Crank Angle (Deg)
oo
oo

T R O O (R e

4] © ©
(o] %] 0]
5.2
4.4 i
36 (3 o 3 |
N = =
=4 g g g |
20 i
10 15 20
Corrected Brake Torque (N-m)
B Diesel 0 B100 0 40% DME I
]
Ignition Delay Fuel : Diesel, B100,40%DME
Injection timing : STD Test Condition : N= 2100 rpm
1.6

(=]
@
A Y| [ 0 (Pt |

Crank Angle (Deg)

40%DIVE|56
4% DIVE, 6.4
40%DVE, 6.8

10 15 20
Corrected Brake Torque (N-m)

[ @ Diesel 0 B100 0 40% DME ]
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Ignition Delay Test Condition :
Injection timing : STD N= 1000 rpm T = Full Load

Qank Argle (Deg)
a0~
coo

T S S ST B R |

4A0%0OVE 68|

& Diesel aB100 0 40% DME

Ignition Delay Test Condition :
Injection timing : STD N= 1400 rpm T = Full Load

DOesdl, 56

Crank Angle (Deg)
oo

352
om0
B10Q, 64

40%

40

# Diesel 0 B100 0 40% DME

Ignition Delay Test Condition :
Injection timing : STD N= 1700 rpm T = Full Load

Crank Angle (Deg)
& o

=]
]
T S VT N T S G U S

A%DNE 7.2

B Diesel 0 B100 00 40% DME

Ignition Delay Test Condition :
Injection timing : STD N= 2100 rpm T = Full Load

11.6
108
10.0
9.2
8.4
7.6 -
6.8
6.0
52
4.4
36
28
20

Crank Angle (Deg.)

Desd, 24
B100, 7.2
40%DMVE, §4

[ B Diesel 0 B100 [0 40% DME

6
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Speed | Torque | Cam Shaft daandinneqasziiin (CA)

rpm Nm Setting Diesel B100 |40% DME
10 8.4 8.4 8.4

1000 15 STD. 7.6 6.8 8.4
20 5.6 6.4 7.6
10 7.2 8.4 56

1400 15 STD. 8.0 6.8 56
20 6.8 7.6 4.0
10 7.2 6.4 6.8

1700 15 STD. 6.8 8.0 5.6
20 8.0 8.0 5.6
10 1.2 8.4 5.6

2100 15 STD. 6.8 8.0 6.4
20 6.4 7.6 6.8
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Speed | Torque |Cam Shaft 199811 IN199As2ILA (CA)

rpm Nm Setting el (CA)

37.11 Diesel 4.8

1000 36.45 STD. B100 4.0

29.22 40% DME 6.8

40.72 Diesel 5.6

1400 | 39.56 STD. B100 6.4

31.35 40% DME 4.0

40.87 Diesel 4.0

1700 39.74 STD. B100 6.4

31.35 40% DME 7.2

38.94 Diesel 2.4

2100 37.04 STD. B100 7.2

31.64 40% DME 6.4
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Net Heat Release Test Condition :
- Injection timing : STD N=1000 rpm T =10 Nm
0 : = inlind s R Sk
——— Diesel,STD
800 + ----B100,STD
700 4 60% PME+40% DME, STD.
600 -
500 A
3 400 A
c e
300 A
200 -
100
0 T T T T
-20 -10 0 10 20 30 40 50 60 70 80 90 1?0
7100y - ~ Crank Angle (deg) B - 1
Net Heat Release Test Condition :
Injection timing : STD N=1000 rpm T =15 Nm
900 - ] r e 3 —
800 -
700 |
600 -
500
3 400
g
300
200 —— Diesel, STD
100 ----B100,STD
60% PME+40% DME, STD.
0 ! . - . T . 5 7 ; -
100-20 -10 0 ) 10 20 30 407 50 o 60 70 B 89 90 1(?0
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD N=1000 rpm T =20 Nm
900 e ) [ W TR -
800
700 -
RS
600 -
500
S 400
(<]
300
200 - Diesel, STD
100 - ----B100,STD
60% PME+40% DME, STD.
0 - . v . , : - - - ;
100—20 -10 0 10 20 30 40 50 60 70 80 90 190
) Crank Angle (deg)
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Net Heat Release Test Condition :
Injection timing : STD N=1400 rpm T =10 Nm

——— Diesel,STD
----B100,STD
60% PME+40% DME, STD.

800 -

700 -

600 -

500 1

400

Q)

300 +

200 -

100 A

0 S v r T : T r v T T T 1
20 -10 0 10 20 30 40 50 60 70 80 90 . 100
Crank Angle (deg)

4100

Net Heat Release Test Condition :
Injection timing : STD N=1400 rpm T =15 Nm
900 - e U

——— Diesel, STD
800 -
----B100,STD

700 A

60% PME+40% DME, STD. ||

600 A

500 A

400 A

Q(J)

300 A

0 T A T T T T T T T T 1

100-20 -10 0 10 20 30 40 50 60 70 80 90 100

”CWr'énk Angle (degA)“ 4

Net Heat Release Test Condition :
Injection timing : STD N=1400 rpm T =20 Nm
900 - . S T M R

800

700 A

600 A

500 A

400 +

Q)

300 -

200 - —— Diesel, STD
100 4 - ---B100,STD |

60% PME+40% DME, STD. |

[0] T T T T T T T T 7 = 1
-20 -10 0 10 20 30 40 50 60 70 80 90 100

-100 - - — T e~ N A i N i
Crank Angle (deg)
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Net Heat Release
Injection timing : STD

900 -

800

700

600 A

500 ~

400 -

QW)

300

200

100 A /
0

Test Condition :
N=1700 rom T =10 Nm

——— Diesel,STD
----B100,STD
60% PME+40% DME, STD.

T T T T

-20 -10 0 10 20 30

Crank Angle (deg)

T T T T T T 1

40 50 60 70 80 90 100

Net Heat Release

Injection timing : STD
900 7 : .
800 -
700 -
600 -
500

400 1

Q)

300

200 -

100 A

Test Condition :
N=1700 rpm T =15 Nm

——— Diesel,STD
----B100,STD
60% PME+40% DME, STD.

0 " T T T T

-20 -10 0 10 20 30

T T T T T

40 50 60 70 80 90 100

Crank Angle (deg)

Net Heat Release

Injection timing : STD
900_‘V S v—— SN —
800 -
700
600 -
500

400 A

Q)

300 A

200

100 -

Test Condition :
N=1700 rpom T =20 Nm

—— Diesel,STD
- ---B100,STD
60% PME+40% DME, STD. |

0 g T ™ T T

-20 -10 0 10 20 30

T T T T T T 1

40 50 60 70 80 90 100

Crank Angle (deg)
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Q)

900 1
1

800 -

700 A

600 A

500 A

400 +

300 H

200 A

100 A

Net Heat Release Test Condition :
Injection timing : STD N=2100 rom T =10 Nm

—— Diesel,STD
----B100,STD

60% PME+40% DME, STD.

-20
-100 -

T T T T T T T T T

-10 0 10 20 30 40 50 60 70 80 90 190

“Crank Angie (&;97) )

Q)

900 1
800 -
700 A
600 A
500 -
400

300 -

Net Heat Release Test Condition :
Injection timing : STD N=2100 rpm T =15 Nm

——— Diesel, STD
----B100,STD
60% PME+40% DME, STD.

T T T T T T T T T T |
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Net Heat Release Test Condition :
Injection timing : STD N=2100 rpm T =20 Nm

Diesel, STD
- ---B100,STD
60% PME+40% DME, STD.
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Net Heat Release Test Condition :
Injection timing : STD N=1000 rpm T = Full Load
1500w - e i e e 1
i
1300 |
1100 !
i
900 A |
|
|
S 700 A |
4 5
|
500 -
300 - Diesel, STD
----B100,STD
100 A 60% PME+40% DME, STD.
-100-20 -10 0— 10— 20 -30——40— 50 -60 70— - 80— 90100
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD N= 1400 rpm T = Full Load
1500 W
1300 A
1100 A
900 A
S 700
<]
500 -
300 Diesel, STD
----B100,STD
100 A 60% PME+40% DME, STD.
-100-20 -10 o 10 20 30 40 50 60 70 80 90 100
L Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD N= 1700 rpm T = Full Load
1500 -
1300
1100 A
900
9 700 A
¢]
500 A
300 A Diesel, STD
----B100,STD
100 - 60% PME+40% DME, STD.
-100-20 -10 o 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD N= 2100 rem T = Full Load
1500 - i
1300 |
!
!
1100 - |
900
S 700 -
g
500 - !
300 - Diesel, STD
----B100,STD
100 A 60% PME+40% DME, STD.
-100-20 -10 o 10 20 30 40, 50 60 70 80 90 100
Crank Angle (deg)
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Speed | Torque nstaasAniaugns (J)
Cam Shaft Setting
rpm Nm Diesel B100 40% DME
10 456.30 459.10 435.15
1000 15 STD. 554.12 550.73 560.33
20 698.78 685.46 696.31
10 515.50 507.75 457.23
1400 15 STD. 612.12 595.38 574.35
20 742.67 739.35 724.91
10 579.66 693.77 b27.27
1700 15 ST 645.63 709.68 664.65
20 756.88 786.23 776.35
10 615.04 606.30 579.17
2100 15 STD. 732.95 718.43 700.71
20 845.04 857.20 824.72
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Speed | Torque nsUlaeasANNFaugNa
Cam Shaft Setting Fuel
rom Nm (J)
371 Diesel 1253.8
1000 36.45 STD: B100 1221.0
29.22 40% DME 941.1
40.72 Diesel 1415.0
1400 39.56 STD. B100 1330.2
31.35 40% DME 999.5
40.87 Diesel 1486.5
1700 39.74 STD. B100 14051
31.3% 40% DME 1090.6
38.94 Diesel 1431.8
2100 37.04 STD. B100 1308.7
31.64 40% DME 1136.6
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Mass fraction Burn

Test Condition :
Injection timing : STD N=1000 rpm T =10 Nm
"
0.8
i
06 - ‘
a2
<
04
0.2 4 Diesel,STD
- - --B100,STD
) ————— 60%PME+40% DME, STD.
0 —LLL . . : . . - ; ; : i
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD N=1000 rpm T =15 Nm
1 1
!
1
i
0.8 |
|
0.6 \
1
g 1
= i
04 A l
i
02 A Diesel, STD \‘
- - - -B100,STD }
——— 60%PME+40% DME, STD. ‘1
0 - T T T T T T T i
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD N=1000 rpm T =20 Nm
"
0.8 A
0.6
o
3
04 4 ‘
0.2 | —— Diesel,STD
- ---B100,STD
——— 60%PME+40% DME, STD.
0 ¢ - : : : : r 7 7 ; - 1
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
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Mass fraction Burn Test Condition :
Injection timing : STD N=1400 rpm T =10 Nm
1
0.8 1
06 -
Eel
x
0.4 4 |
i
0.2 ——— Diesel, STD
- ---B100,STD
60%PME+40% DME, STD.
0 T T r v r ' r T + T +
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD N=1400rpm T =15 Nm
1
] ‘;
!
0.8 1
]
i
0.6 i
!
- |
x 1
0.4 |
0.2 4 —— Diesel,STD
----B100,STD
60%PME+40% DME, STD.
0 : " : : : : ! ; T i :
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD N=1400 rpm T =20 Nm
'
0.8
0.6
a
3
0.4 A
02 ——— Diesel,STD
----B100,STD
60%PME+40% DME, STD.
0 r - : : - . - ; g :
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
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Mass fraction Burn Test Condition :
Injection timing : STD N=1700 rpm T =10 Nm
4 — - SER ;
1 |
|
0.8
0.6
o
x
0.4
02 1 /] Diesel,STD
----B100,STD
60%PME+40% DME, STD.
0 - T : ; : : . T T . :
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD N=1700 rpm T =15 Nm
1+ B =k _ = BRSNS
0.8 4
0.6 A
a
X
0.4
0.2 4 Diesel,STD
----B100,STD
60%PME+40% DME, STD.
0 T v r v : v T - - .
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD N=1700 rpm T =20 Nm
14 = i et \
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i
|
06 !
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0.4 1‘
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----B100,STD
60%PME+40% DME, STD.
0 . : . : . : : 7 7 7
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
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Mass fraction Burn Test Condition :
Injection timing : STD N=2100 rpm T =10 Nm
1 = —
0.8 1
0.6
a
x
0.4 4
0.2 4 ——— Diesel, STD
- ---B100,STD
60%PME+40% DME, STD.
0 r T T T T T T T T T T
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD N=2100 rpm T =15 Nm
1 1 = q |
|
0.8 A
0.6
a
=4
0.4
0.2 ——— Diesel, STD
----B100,STD
60%PME+40% DME, STD.
0 v v ' — . : . + T T T
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD N=2100 rpm T =20 Nm
1 ] - = 4
0.8 1
06
a
x
04
0.2 A ——— Diesel, STD
----B100,STD
60%PME+40% DME, STD. |
0 - : r r . v T T T T T |
-20 -10 0 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
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Mass fraction Burn
Injection timing : STD

Test Condition :
N= 1000 rpm T = Full Load

Crank Angle (deg)

1 %
|
os | l
|
|
|
06 \\
0.4 A Il
2 ——— Diesel.STD
- ---B100,STD
60%PME+40% DME, STD.
o T
-20 -10 o 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD N= 1400 rpm T = Full Load
94 5
0.8 -
0.6 A
0.4
0.2 41 ——— Diesel, STD
----B100,STD
60%PME+40% DME, STD.
o T
-20 -10 (o] 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD N= 1700 rpm T = Full Load
1
i
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1
0.6 A i
04 i
|
0.2 4 -————Diesel, STD
- ---B100,STD
60%PME+40% DME, STD.
o
-20 -10 o 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD N= 2100 rpm T = Full Load
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|
|
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Q 1
|
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i
0:2 9 —Diesel.STD
----B100,STD
60%PME+40% DME, STD
o
-20 -10 o 10 20 30 40 50 60 70 80 90 100
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A519T 6-35 Aadoumnadanane vl Naninznisrunedan Wisuisussuinanis i

Aamasiazaiia
Speed | Torque Mass Fraction Burn
Cam Shaft Setting
rpm Nm Diesel B100 |40% DME
10 0.854 0.827 0.864
1000 15 STD. 0.834 0.786 0.854
20 0.889 0.791 0.821
10 0.965 0.874 0.825
1400 15 STE: 0.949 0.805 0.849
20 0.939 0.827 0.854
10 0.938 0.948 0.885
1700 15 S18. 0.937 0.934 0.919
20 0.950 0.907 0.875
10 0.967 0.899 0.891
2100 15 STD. 0.974 0.898 0.903
20 0.967 0.876 0.896
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Speed | Torque
Cam Shaft Setting Fuel Mass Fraction Burn
rom Nm
37.11 Diesel 0.679
1000 36.45 STD. B100 0.640
29.22 40% DME 0.855
40.72 Diesel 0.731
1400 39.56 STD. B100 0.732
31.98 40% DME 0.844
40.87 Diesel 0.757
1700 39.74 STD. B100 0.742
81,35 40% DME 0.852
38.94 Diesel 0.704
2100 37.04 STh. B100 0.728
31.64 40% DME 0.831
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1700 10 N
1700 15 N
STD.
1700 20 N
1700 Full N
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2100 15 N,
2100 20 - N
2100 Full N
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Fuel Line Pressure
Injection timing : STD, ADV2, ADV4
750

—

Test Condition :
N= 1000 rpm T =10 Nm.

650 A

550 A

450

bar

350

250 A

150

50 T

25 -23 21 -19 17 -15 13 11 -9 -7 5 -3 -1 1

Crank Angle (deg)

3 5 7 9 11 13 15 17 19
60%PME+40% DME, STD.
- - -~ 60%PME+40%DME, ADV2
s 60%PME +40%DME, ADV4

Fuel Line Pressure
Injection timing : STD, ADV2, ADV4
750

Test Condition :
N= 1000 rpm T =15 Nm.

650

bar

350

150

50 )
25 23 21 19 17 -15 13 11 9 7 -5 3 1 1

Crank Angle (deg)

3 5 7 9 11 13 15 17 19

60%PME+40% DME, STD.
60%PME+40%DME, ADV2
e 60%PME+40%DME, ADV4

Fuel Line Pressure

== Injection timing : STD, ADV2, ADV4

]
Test Condition :
N= 1000 rpm T = 20 Nm.

650 1

550

450 1

bar

250 1

150

aed

50 ™ s

25 23 21 19 17 15 13 -11 9 -7 -5 3 -1 1

Crank Angle (deg)

3 5 7 9 11 13 15 17 19
60%PME+40% DME, STD.
60%PME+40%DME, ADV2

e 60%PME+40%DME, ADV4
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Fuel Line Pressure Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1400 rpm T =10 Nm.
750
650 -
o
550 A .
450
g
350 |
250 A
150
50 : e e — .
25 23 21 19 17 15 13 11 9 -7 5 3 -1 1
Crank Angle (deg) 60%PME +40% DME, STD.
60%PME +40%DME, ADV2
------- w-r. 60%PME+40%DME, ADV4
Fuel Line Pressure Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1400 rpm T =15 Nm.
750
650 |
550 -|
450
g
350 |
250
150 |
oy .5
g
50 ot e — — . .
25 23 21 19 17 15 13 11 9 7 £ B -4 1 3 5 7 9 11 13 15 17 19
Crank Angle (deg) 60%PME +40% DME, STD.
- - - - 60%PME+40%DME, ADV2
cemcee 60%PME+40%DME, ADV4
Fuel Line Pressure Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1400 rpm T = 20 Nm.
750
650 |
550
¥
450 £ i
| %
8 : t
350
P
250
: A /|
150 Fr ’
e
50 R i ey T s e SR S .
25 23 21 19 17 15 13 11 9 7 5 3 -1 1 3 5 7 9 11 13 15 17 19
Crank Angle (deg) 60%PME+40% DME, STD.
60%PME +40%DME, ADV2
e 60%PME +40%DME, ADV4

317 6-61 AudNTUSsTIAAuEBATIadaafuAEIN I antaz
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Fuel Line Pressure Test Condition :
Injection timing : STD, ADV2, ADV4 N=1700 rpm T =10 Nm.
750 —
650 -
550
450
5
350
250
150
50 Ay A sy —— S Y A L | i
25 23 21 19 17 15 13 11 9 7 5 3 -1 1 3 5 7 9 11 13 15 17 19
Crank Angle (deg) 60%PME+40% DME, STD.
60%PME +40%DME, ADV2
o 60%PME+40%DME, ADV4
Fuel Line Pressure Test Condition :
Injection timing : STD, ADV2, ADV4 N=1700 rpm T =15 Nm.
750
650
550 4
450
:
350
250
150 o
aaas®
50 S D coliit, - Wi S5 i " ———— T . T . Y P i  5.9_ W
D5 23 24 19 AT 15 A3 41 9 J & 8 4 4 B3 5 7 9 11 13 15 17 19
Crank Angle (deg) 60%PME+40% DME, STD.
60%PME +40%DME, ADV2
coaen 60%PME+40%DME, ADV4
Fuel Line Pressure Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1700 rpm T =20 Nm.
750
650
550
450
8
350
250
150
P
50 —A—A r r T v - T r T - T . i /
25 23 21 19 17 15 13 11 9 7 5 3 -1 1 3 5 7 9 11 13 15 17 19
Crank Angle (deg) 60%PME+40% DME, STD
60%PME+40%DME, ADV2
cowas 60%PME+40%DME, ADV4
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Fuel Line Pressure Test Condition :
Injection timing : STD, ADV2, ADV4 N= 2100 rpm T =10 Nm.
750
650
550 -
450
5
350
250
150 A
/.’"‘
so4+—r- ALt
25 23 21 19 17 15 13 11 9 -7 5 3 -1 1 3 5 7 9 11 13 15 17 19
o "
Crank Angle (deg) 60%PME+40% DME, STD.
——— 60%PME+40%DME, ADV2
wwvan. 60%PME+40%DME, ADV4
Fuel Line Pressure Test Condition :
Injection timing : STD, ADV2, ADV4 N= 2100 rpom T =15 Nm.
750
650
550 -
450
g
350 1
250
150 A
- " £
50 T 4 v T T T T T T At —A—i— T
25 23 21 19 47 15 443 11 9 7 £ B 4 1 3 5 7 9 11 13 15 17 19
Crank Angle (deg) 60%PME +40% DME, STD
60%PME +40%DME, ADV2
ceane: 60%PME +40%DME, ADV4
Fuel Line Pressure Test Condition :
Injection timing : STD, ADV2, ADV4 N= 2100 rpm T = 20 Nm.
750
650
550
450
g
3504 ey
250
150 A
TS
" o
50 — A2 \
25 23 21 19 17 15 13 411 8 7 5 3 -1 1 3 5 7 9 11 13 15 17 19
Crank Angle (deg) 60%PME+40% DME, STD.
60%PME+40%DME, ADV2
e 60%PME+40%DME, ADVA
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Fuel Line Pressure
Injection timing : STD, ADV2, ADV4

Test Condition :
N= 1000 rpm T = Full Load

-25 -23 -21 -19 -17 -15 -13 -11 -9 -7 -5 -3

Crank Angle (deg)

-1 1 3 5 T 9 11 13 15 17 19
60%PME+40% DME, STD.
60%PME+40%DME. ADV2
coa- 60%PME+40%DME, ADVA4

Fuel Line Pressure
Injection timing : STD, ADV2, ADV4

Test Condition :
N= 1400 rpm T = Full Load

-25 -23 -21 -19 -17 -15 -13 -11 -9 -7 -5 -3

Crank Angle

-1 1 3 5 T 9 11 13 15 17 19
(deg) 60%PME +40% DME, STD.

60%PME +40%DME, ADV2
- 60%PME +40%DME. ADV4

Fuel Line Pressure
Injection timing : STD, ADV2, ADV4

750 ==

Test Condition :
= 1700 rpm T = Full Load

-25 -23 -21 -19 -17 -15 -13 -11 -9 -7 -5 -3

Crank Angle (deg)

-1 1 3 5 7 9 11 13 15 17 19
60%PME+40% DME, STD

60%PME+40%DME, ADV2
-wo- 60%PME+40%DME, ADV4

Fuel Line Pressure

Injection timing : STD, ADV2, ADV4

Test Condition :
N= 2100 rpm T = Full Load

450 A

350 A

250 4

150

50

Crank Angle (deg)

-1 1 3 5 7 9 11 13 15 17 19
60%PME+40% DME, STD.

60%PME +40%DME, ADV2
s 60%PME+40%DME, ADV4
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Speed | Torque SOl (CA) EOI (CA)
Rpm Nm % STD ADV2 | ADV4 | STD ADV2 | ADV4
10 ~15:2 -17.2 | -184 3.6 1.6 4.0
1000 15 -15.2 -17.2 | -18.4 4.8 3.2 6.8
20 -14.8 -17.2 | -18.4 8.0 6.4 8.4
10 -15.2 -16.8 | -18.0 7.2 3.6 6.8
1400 15 %J <15.2 -16.8 | -17.6 7.6 4.8 10.0
20 ZS: -13.6 -16.4 | -17.6 8.0 6.0 10.0
10 % -14.4 -17.2 | -18.0 5.2 4.0 9.6
1700 15 é -13.6 472 | -17.2 5.6 10.0 9.2
20 -14.4 -16.8 | -17.6 10.8 10.0 8.8
10 -13.2 -15.2 | -16.4 6.8 5.2 6.4
2100 15 -14.0 -15.2 | -16.4 6.0 5,2 7.6
20 -14.0 -16.0 | -16.4 10.4 5.6 7.6
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Speed | Torque SOl EOI
Fuel |Cam Shaft Setting

rpm Nm (CA) (CA)
29.22 STD -14.0 1.6

1000 28.43 ADV?2 -16.8 12.0
27.26 ADV4 -17.6 1.2

3135 STD -13.6 14.4

1400 29.84 UEJ ADV2 -16.4 11.6
29.05 § ADV4 -18.0 13.6

32.06 % 81D -15.6 14.0

1700 31.94 é ADV?2 -16.8 10.4
82.19 ADV4 -17.6 1.2

31.64 STD -15.2 15,2

2100 31.54 ADV2 -16.4 12.8
31.45 ADV4 -16.8 12.8
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AINAT197 6-39 LiaRATUINANIETITBLLATENEUAAIN TABNINTIY
T d ey A E oA X o & om owma x
wudr AT DAL QIgATeLATRIEURR ANRNGITY WaqaFuiunsaademadilndqn
AUTANEUNTBINTTLANGUNINTY
a1ngi#l 6-60 AagUit 6-64@1N1TDAUINIMIBRTINITRATDINGS Taann

aun1sh 3-11 Tuwni 3 dauanslugili 6-65 Dagiil 6-69



224

Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 1000 rpm T =10 kg
——60% PME+40% DME, STD. 60% PME+40%DME, ADV2 = 60% PME+40%DME, ADV4
1.5 -
=)
[
-
o
£ 1
<
3}
3
=
5 |
0.5 ;
:..‘...,. ....‘.u..,““u onsi
D NPT
0 — r —— — — A .
25 23 21 19 17 15 13 11 9 7 -5 3 -1 1 3 5 7 9 11 13 15 17 19 21
Crank Angle (deg)
Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 1000 rpm T =15 kg
——60% PME+40% DME, STD. 60% PME+40%DME, ADV2 e 60% PME+40%DME, ADV4
1.5 -
°
[
3
£
= 1
<
[3)
T .
= '
E 1
T 05 -
I
i
0 ———— - o
25 23 21 19 17 15 13 -11 9 7 5 3 -1 1 3 5 7 9 11 13 15 17 19 21
Crank Angle (deg)
Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1000 rpm T = 20 kg
2 . SN L L L L S _
60% PME+40% DME, STD. 60% PME+40%DME, ADV2 - 60% PME+40%DME, ADV4
15 4
)
[
T
o
E
£ 4
<
3}
el
=
E
o
05
0 — L
25 23 21 -19 17 15 13 411 9 7 5 3 4 1 3 5 7 9 11 13 15 17 19 21
Crank Angle (deg)

ai o o ' as a é{l a o o ‘SI
9171 6-65 AINENTUFIZNINNERTINTRATBNRITUNSENNNIU NANIZNNTZUEIY
MelEnsnageuTianuSsaLLATadauA 1000 pm Wiauausendneanisld
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Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1400 rpm T =10 kg
——60% PME+40% DME, STD. 60% PME+40%DME, ADV2 e~ 60% PME+40%DME, ADV4 |
154
B |
2 |
e} i
T
(2]
E
= 3 |
< |
3}
B
3
[~
5 | ~ et [
05 - - | =
!
ang,
iy SN yvr—rroogy
0 = .
25 23 21 19 17 15 13 11 9 7 5 3 4 1 3 5 7 9 11 13 15 17 19 21
Crank Angle (deg)
Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1400 rpm T =15 kg
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Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 1400 rpm T = 20 kg
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Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1700 rpom T =10 kg
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Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1700 rpm T =15 kg
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Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1700 rpm T = 20 kg
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Fuel Injection Rate
Injection timing : STD, ADV2, ADV 4

Test Condition :
N= 2100 rpm T =10 kg

2
——60% PME+40% DME, STD

----60% PME+40%DME, ADV2

e 60% PME+40%DME, ADV4

dmfl/dCA (mg/deg)

0.5 4

sosaa sscscteain .,
Saa00s s upa s AEEAOR et rsanaand

adant
sy

0 ——— e
25 23 21 19 47 15 13 11 9 -7 5 3 -1 1 3
Crank Angle (deg)

5 7 9 11 13 15 17 19 21

Fuel Injection Rate
Injection timing : STD, ADV2, ADV 4

Test Condition :
N= 2100 rpm T =15 kg
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Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 2100 rpm T = 20 kg
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dmVdCA (mg/deg)

Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 1000 rpm T = Full Load
2
[ 60% PME+40% DME, STD. 60% PME+40%DME, ADV2 - -60% PME+40%DME, ADV4 H
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Crank Angle (deg)
Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 1400 rpm T = Full Load
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Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 1700 rpm T = Full Load
2
“ 60% PME+40% DME, STD 60% PME+40%DME, ADV2 e 60% PME+40%DME, ADV4
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Crank Angle (deg)

Fuel Injection Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 2100 rpm T = Full Load
2
—‘ I 60% PME+40% DME, STD -~ --60% PME+40%DME, ADV2  ---=--- 60% PME+40%DME, ADV4
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Speed | Torque lﬁmmma‘%m%’mwawimvgﬁvﬂ? (mglcycle)
rom N-m > STD ADV?2 ADV4
1000 10 14.28 14.80 14.68
1000 15 18.73 18.92 17.86
1000 20 24.04 23.39 23.72
1400 10 15.69 15.10 14.78
1400 15 = 19.17 19.92 18.50
1400 20 go 24.06 24.15 21.91
1700 10 % 16.87 16.42 15.25
1700 15 § 20.48 20.27 20.13
1700 20 25.14 25.39 24.16
2100 10 18.41 17.53 17.05
2100 15 21.98 21.70 21,65
2100 20 26.08 26.66 25.69
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Speed | Torque Lﬁ*mmmiaméfat.wawiﬂf?{]ﬁ’m
Fuel [Cam Shaft Setting

rpm Nm (mg/cycle)
29.22 STD 3119

1000 28.43 ADV?2 32.80
27.26 ADV4 29.92
31.35 STD 33:56

1400 29.84 % ADV?2 33.29
29.05 § ADV4 31.60
32.06 % STD 36.28

1700 31.94 § ADV?2 37.08
32.19 ADV4 36.56
31.64 STD 38.76

2100 31.54 ADV2 40.02
31.45 ADV4 37.20
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In-Cylinder Pressure
Injection timing : STD, ADV2, ADV4

Test Condition :
N= 1000 rpm T =10 Nm.

80

60%PME+40% DME, STD.
- - - - 60%PME+40%DME, ADV2

< 60%PME+40%DME, ADV4

-20

-17

44 1 B8 S5 2 1 4T 13
Crank Angle (deg)

16 19 22 25 28 31 34 37 40

90

In-Cylinder Pressure
Injection timing : STD, ADV2, ADV4

Test Condition :
N=1000 rpm T =15 Nm.

80

60%PME+40% DME, STD.
- - - - 60%PME+40%DME, ADV2

<oans 60%PME +40%DME, ADV4

A4 At 8 5 2 qGu 471013
Crank Angle (deg)
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In-Cylinder Pressure
Injection timing : STD, ADV2, ADV4

Test Condition :
N= 1000 rpm T = 20 Nm.
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60%PME+40% DME, STD.
- - - - 60%PME+40%DME, ADV2

e 60%PME+40%DME, ADV4

-20
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Crank Angle (deg)
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In-Cylinder Pressure

55 Injection timing : STD, ADV2, ADV4

Test Condition :
N= 1400 rpm T =10 Nm.

80 A

60%PME+40% DME, STD.

- - - - 60%PME+40%DME, ADV2
w-au 60%PME+40%DME, ADV4

10 4
o - - . . — —_— . . , , . — -
20 17 14 11 8 5 2 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Crank Angle (deg)
In-Cylinder Pressure Test Condition :
5 Injection timing : STD, ADV2, ADV4 N=1400 rpm T =15 Nm.
60%PME +40% DME, STD.
80 - - - - 60%PME+40%DME, ADV2
+---60%PME+40%DME, ADV4
70
60
50
—
3 40 1
30 A
20
10 4
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20 17 14 11 8 5 2 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Crank Angle (deg)
In-Cylinder Pressure Test Condition :
- Injection timing : STD, ADV2, ADV4 N= 1400 rpm T = 20 Nm.
60%PME+40% DME, STD.
80 - - - - 60%PME+40%DME, ADV2
70 | et woe-60%PME+40%DME, ADV4
v —

20 17 14 11 8 5 2 1 4 7

Crank Angle (deg)

10 13 16 19 22 25 28 31 34 37 40
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In-Cylinder Pressure

Bo Injection timing : STD, ADV2, ADV4

Test Condition :
N=1700 rpm T =10 Nm.

80

60%PME+40% DME, STD.
- - - - 60%PME+40%DME, ADV2

+ 60%PME+40%DME, ADV4

20 -17 -14 -11 -8 -5 -2 1 4 7 10 13

Crank Angle (deg)
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In-Cylinder Pressure

- Injection timing : STD, ADV2, ADV4

Test Condition :
N=1700 rpm T =15 Nm.

80

10

60%PME+40% DME, STD.
- - - - 60%PME+40%DME, ADV2
+-- 60%PME+40%DME, ADV4

20 -17 -14 11 -8 5 -2 1 4 7 10 13
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Crank Angle (deg)

In-Cylinder Pressure

% Injection timing : STD, ADV2, ADV4

Test Condition :
N=1700 rpm T =20 Nm.

80

10 4

(o] T T T T T T T T

60%PME+40% DME, STD.
- - - - 60%PME+40%DME, ADV2
e 60%PME+40%DME, ADV4

10 13
Crank Angle (deg)

20 -17 -14 -11 8 -5 -2 1 4 Y3

16 19 22 25 28 31 34 37 40
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In-Cylinder Pressure

- Injection timing : STD, ADV2, ADV4

Test Condition :
N= 2100 rpm T =10 Nm.

70 A

60%PME+40% DME, STD
- - - - 60%PME+40%DME, ADV2
e 60%PME+40%DME, ADV4

20 -17 -14 11 -8 5 -2 : | 4 7

Crank Angle (deg)

10 13 16 19 22 25 28 31 34 37 40

In-Cylinder Pressure

- Injection timing : STD, ADV2, ADV4

Test Condition :
N= 2100 rpm T =15 Nm.

80 4

(o} T T T T T T T T T

60%PME+40% DME, STD.
- - - - 60%PME +40%DME, ADV2

wee 60%PME+40%DME, ADV4

20 -17 14 -11 8 5 2 1 4 7
Crank Angle (deg)

T T T

10 13 16 19 22 25 28 31 34 37 40

In-Cylinder Pressure

%0 Injection timing : STD, ADV2, ADV4

Test Condition :
N= 2100 rpm T =20 Nm.

80 A

60%PME+40% DME, STD
- - - - 60%PME+40%DME, ADV2
e 60%PME+40%DME, ADV4

T T T T

20 -17 -14 11 -8 5 -2 1 4 7

Crank Angle (deg)

T

10 13 16 19 22 25 28 31 34 37 40
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In-Cylinder Pressure
Injection timing : STD, ADV2, ADV4

Test Condition :
N= 1000 rpm T = Full Load

60%PME+40% DME, STD.
- - - - 60%PME+40%DME, ADV2

e 60%PME+40%DME, ADV4

-17

-14 -1 -8 -5 -2 1 4 7 10

Crank Angle (deg)

13

16 19 22 25 28 31 34 37 40

In-Cylinder Pressure
Injection timing : STD, ADV2, ADV4

Test Condition :
N= 1400 rpm T = Full Load

60%PME+40% DME, STD.
- - 60%PME+40%DME, ADV2
e 60%PME+40%DME, ADV4

-11 -8 -5 -2 1 4 7 10

Crank Angle (deg)
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In-Cylinder Pressure
Injection timing : STD, ADV2, ADV4

Test Condition :
N= 1700 rpm T = Full Load

80

Ja—,-,-_eq:-:’:‘::t-_.,_

i

60%PME+40% DME, STD
- - - 60%PME+40%DME, ADV2

60%PME+40%DME, ADV4

Crank Angle (deg)
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20 -17 -14 11 8 -5 2 1 a 7 10 13 16 19 22 25 28 31 34 37 40
Crank Angle (deg)
In-Cylinder Pressure Test Condition :
Injection timing : STD, ADV2, ADV4 N= 2100 rpm T = Full Load
90
60%PME+40% DME, STD.
o0 1 - - - - B0%PME+40%DME, ADV2
-5 raen 60%PME+40%DME, ADV4
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Speed | Torque ANsugegaluan vl (oar)
Fuel

rpm N-m STD ADV2 ADV4
1000 10 BIf.15 68.01 67.82
1000 15 66.87 69.33 70.16
1000 20 65.41 70.81 71.35
1400 10 68.02 68.62 69.63
1400 15 % 67.00 68.80 70.52
1400 20 § 65.79 68.91 72.22
1700 10 % 69.65 66.33 68.97
1700 15 % 67.38 66.39 71.18
1700 20 67.30 68.28 72.41
2100 10 67.85 67.64 69.22
2100 15 68.46 68.26 69.12
2100 20 65.58 70.12 69.83
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Speed | Torque R RPIAT R T RGN b
Fuel |Cam Shaft Setting
rpm Nm (bar)
29.22 STD 67.85
1000 28.43 ADV?2 68.47
27.26 ADV4 68.33
31.35 STD 68.46
1400 29.84 L%J ADV2 70.13
29.05 §° ADV4 70.60
32.06 % STD 65.58
1700 31.94 g(: ADV2 69.91
32.19 ADV4 71.62
31.64 STD 68.75
2100 31.54 ADV2 67.47
31.45 ADV4 70.56
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P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1000 rpm bmep 201.12 kpa
90
P-V Diagram_40%DME_STD
80 - -~ P-V Diagram_40%DME_ADV2
-~ P-V Diagram_40%DME_ADV4
70
60
oy
3, 50
g
3
g 40
30
20 N
10 x
o T 0 S T 7
[¢] 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1000 rpm bmep 301.68 kpa
90
P-V Diagram_40%DME_STD
80 - P-V Diagram_40%DME_ADV2
- P-V Diagram_40%DME_ADV4
70
60
=
3 50
e
3
g 40
30
20 A
10
-
¢} = —

[o] 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007,
Volume (m3)

P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1000 rpm bmep 402.24 kpa
90
P-V Diagram_40%DME_STD
80 1 s P-V Diagram_40%DME_ADV2
—— P-V Diagram_40%DME_ADV4
70
60
=
3{, 50 -
4
-1
g 40 A
o
30
20 A
10
0 =

0 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007|
Volume (m3)
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P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1400 rpom bmep 201.12 kpa
90
P-V Diagram_40%DME_STD
80 -..—--P-V Diagram_40%DME_ADV2
70 ——— P-V Diagram_40%DME_ADV4
60
=
3, 50
e
3
g 40 4
30
20
10
o - = = = E -
5} 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1400 rpm bmep 301.68 kpa
90
P-V Diagram_40%DME_STD
80 -~~~ P-V Diagram_40%DME_ADV2
——— P-V Diagram_40%DME_ADV4
70
60
©
3; 50
4
3
% 40
30
20
10
o : : = : — |
0 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1400 rpm bmep 402.24 kpa
90
P-V Diagram_40%DME_STD
80 R P-V Diagram_40%DME_ADV2
7 e P-V Diagram_40%DME_ADV4
0
60
=
2 s
-]
3
§ 40
o
30
20
10
o : = =
0 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
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P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1700 rpm bmep 201.12 kpa
90
P-V Diagram_40%DME_STD
80 etz P-V Diagram_40%DME_ADV2
——— P-V Diagram_40%DME_ADV4
70 4
60 1
=
3 50
e
3
g 40
o
30 A
20 A
10
¢} - - EEIES = -
o 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1700 rpm bmep 301.68 kpa
90
-- P-V Diagram_40%DME_STD
80 —eme P-V Diagram_40%DME_ADV2
-~ P-V Diagram_40%DME_ADV4
70
60 1
=
é 50 4
2
3
@ 40 A
&
30
20
10 \\
o = : 7
¢} 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1700 rpm bmep 402.24 kpa
90
P-V Diagram_40%DME_STD
80 ---~--P-V Diagram_40%DME_ADV2
——— P-V Diagram_40%DME_ADV4
70
60
=
é 50
e
3
g 40
30 A
20
- \\
o = = =
o 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
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P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 2100 rpm bmep 201.12 kpa
90
P-V Diagram_40%DME_STD
80 e P-V Diagram_40%DME_ADV2
o P-V Diagram_40%DME_ADV4
60 1
=
,-a 50
e
2
E 40
30 -
20 A
10
o g = = T
0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 2100 rpm bmep 301.68 kpa
90
P-V Diagram_40%DME_STD
80 ---—--P-V Diagram_40%DME_ADV2
— P-V Diagram_40%DME_ADV4
70
60
©
;3, 50 A
e
3
g 40
o
30 A
20
10
—
o ; g = z -
0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 2100 rpm bmep 402.24 kpa
90
P-V Diagram_40%DME_STD
80 ~-----P-V Diagram_40%DME_ADV2
—— P-V Diagram_40%DME_ADV4
70 A
60
=4
é 50
e
3
§ 40 4
o
30
20 A
10
o g G - -
0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
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P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1000 rpm T = Full Load
920
P-V Diagram_40%DME_STD
80 -- — -P-V Diagram_40%DME_ADV2
P-V Diagram_40%DME_ADV4
70
60 -
.
E 40
30 | \
20 4 \
10 A
\\—\
—
o
o 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1400 rpm T = Full Load
90
} P-V Diagram_40%DME_STD
80 - —--P-V Diagram_40%DME_ADV2
P-V Diagram_40%DME_ADV4
70
60
E 50
E 40
30 A
20
.
10 T
o
o 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1700 rpm T = Full Load
920 T——
P-V Diagram_40%DME_STD
80 ~- ---P-V Diagram_40%DME_ADV2
P-V Diagram_40%DME_ADV4
70
60
E 50 A
E 40
30 §
20 \
10 T T
—— =
-¥‘\—*D
o
o 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007
Volume (m3)
T P-V Diagram Test Condition :
Injection timing : STD, ADV2, ADV4 N= 2100 rpm T = Full Load
920
P-V Diagram_40%DME_STD
80 —-.—--P-V Diagram_40%DME_ADV2
P-V Diagram_40%DME_ADV4
70
60
E 50
E N
30 A
20 ‘\
10 \\—ﬁ
o
[} 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007|
Volume (m3)
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Speed BMEP Indicated Work (J)
Fuel
rom kPa STD ADV2 ADV4
201.20 214 194 223
1000 301.68 276 265 290
402.24 345 325 358
201.20 N 233 209 250
1400 301.68 CED 291 268 314
402.24 % 362 340 388
201.20 é 254 282 254
1700 301.68 % 319 289 324
402.24 ¥ 385 359 394
201.20 276 245 272
2100 301.68 342 307 340
402.24 403 373 411
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AINAITNN 6-44 LLANANTUINNITZAITNINIBAIN WUINIUVBURLAN LA
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Speed BMEP Indicated Work
Fuel Cam Shaft Setting
rpm kPa (J)
587.68 STD 449
1000 501,49 ADV2 417
548.26 ADV4 410
630.51 STD 485
=
1400 600.15 @) ADV?2 463
X
584.26 = ADV4 486
+
644.79 < STD 517
o
1700 642.38 é’ ADV2 499
O
0647.41 ADV4 529
636.35 STD 553
2100 ©634.34 ADV2 522
632.53 ADV4 575
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Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 1000 rpm T =10 Nm
50
——60%PME+40% DME, STD.
40 A 60%PME+40%DME, ADV2
s 60%PME+40%DME, ADV4
S 30 1
0)
2
2
< 201
o
=
(¢)
3 1o
0 T T l
-30 100 110 120
-10
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1000 rpm T=15 Nm
50 1
W ——60%PME+40% DME, STD. ||
40 60%PME+40%DME, ADV2 ||
|
wovanee 60%PME+40%DME, ADV4 ||
s 30 !
C, |
s |
2 l
< 20
8} !
5 \
g AR
= VF\W
0 : : - : |
-ﬁO 20 30 100 110 120
10 4
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1000 rpm T =20 Nm
50 1
———60%PME+40% DME, STD.
40 | 60%PME +40%DME, ADV2
e 60%PME+40%DME, ADV4
o 301
[
kel
2
< 20
(3)
ke
g 10 ‘
|
0 g W= T - : v - v 1
30 20 -10 0 10 20 30 40 50 60 % 100 110 120
|
-10 !
Crank Angle (deg)

7171 6-80 ARuANNUSITNINSRIINABEANNFEUALNNTZ NN AaN9EnsE

11989% AelFin1mARaUNANNITITALLATRIEINE 1000 rpm Wirsuiauszwdng

v -:’i’ a '
ﬂ’lﬁ‘l‘nLW@’]QﬂLUE}QV]ﬂ’]ﬂQﬁWMWQ"]



Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1400 rpm T =10 Nm
50 R - pr ST -
—— 60%PME+40% DME, STD.
0 60%PME+40%DME, ADV2
o 60%PME+40%DME, ADV4
= 30 1
m
.
2
<
8
B
g
3 10
0 T T )
-30 100 110 120
-10 - i i s =
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1400 rpom T =15 Nm
50~ = = RO % it e = PRUIR =
——60%PME +40% DME, STD.
40 1 -~ -~ 60%PME+40%DME, ADV2
e 60%PME+40%DME, ADV4
> 30
(D
I
2
< 2
3
b
G 10|
0
-30
-10 -
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1400 rpm T =20 Nm
504 = SESTS ISP s o i o T
—— 60%PME+40% DME, STD. | |
40 | 60%PME +40%DME, ADV2| |
|
wae 60%PME+40%DME, ADVA4| |
> 30
) |
3 !
)
< 20 A
o i
s |
g |
5 104 i
0 N
-30 100 110 120
|
10 & e : - i
Crank Angle (deg)
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Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1700 rpm T =10 Nm
50 ~
——60%PME+40% DME, STD.
40 A - 60%PME+40%DME, ADV2
------ - 60%PME+40%DME, ADV4
= 30 4
O
T
=2
< 20 4
8}
=
a
5 101
0 T :
-30 100 110 120
-10 4 . -
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1700 rpm T =15 Nm
50 —~ ~
—— 60%PME+40% DME, STD.
40 - 60%PME +40%DME, ADV2
e 60%PME +40%DME, ADV4
= 30
Y |
o |
S |
< 20
3
B
(¢}
5 10
0 . . |
30 100 110 120
-10 -
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=1700 rpm T =20 Nm
50 1 .
——60%PME+40% DME, STD.
40 | 60%PME+40%DME, ADV2 }
o 60%PME+40%DME, ADV4 ‘
5 0 i
LY |
kel
S !
< 207 i
8}
3
S 101
0 — -
30 100 110 120
-10
Crank Angle (deg)
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Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=2100 rpm T =10 Nm
50 1 ‘
——60%PME+40% DME, STD. |
10+ 60%PME+40%DME, ADV2 “
oo 60%PME+40%DME, ADV4 ||

dQ/dCA (Jideg)

100 110 120

-10 -
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=2100 rpm T =15 Nm
60%PME+40% DME, STD.
40 60%PME+40%DME, ADV2
60%PME+40%DME, ADV4

dQ/dCA (J/deg)

=8
; e, 7, A T : : ,
20 30 40 M ¥ 050 100 110 120

-10 - S L aAET—
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N=2100 rpm T =20 Nm
50_‘ N s SRS —— SOV — — .
— 60%PME+40% DME, STD.
40 | 60%PME+40%DME, ADV2
«: 60%PME+40%DME, ADV4
— 301
o
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3
2
< 20 -
o
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g
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0 T T )
-2 100 110 120
-10 - -

Crank Angle (deg)
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Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 1000 rpm T = Full Load
50 1 —
60%PME+40% DME, STD.
40 60%PME +40%DME, ADV2
e 60%PME+40%DME, ADV4
? 30
3
§ 20
g 10
o} T -
-30 -20 60 80 90 100 110 120
-10 - e e - e b i e
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 1400 rpm T = Full Load
50
.‘ 60%PME+40% DME, STD.
40 4 60%PME+40%DME, ADV2
oo 60%PME+40%DME, ADV4 ;
? 30 |
3
§ 20 +
2 10
0 ' A e : !
-30 -20 -10 [0} 10 20 30 40 50 60 70 80 90 100 110 120
~10 J ol X .
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 1700 rpm T = Full Load
60 1

60%PME+40% DME, STD
50 - 60%PME+40%DME, ADV2
waes 60%PME+40%DME, ADV4

30 A

20 -

dQ/dCA (Jdeg)
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T T 1

-30 80 90 100 110 120
-10 -
Crank Angle (deg)
Heat Release Rate Test Condition :
Injection timing : STD, ADV2, ADV 4 N= 2100 rpm T = Full Load
50 |
W 60%PME+40% DME, STD. |
i
%0 60%PME+40%DME, ADV2 |
<o 60%PME +40%DME, ADV4 |
|
g 30
3 |
§ 20 |
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Crank Angle (deg)
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Speed | Torque SOC (CA) EOC (CA)
Fuel
rpm Nm STD | ADV2 | ADV4 | STD | ADV2 | ADV4
10 6.8 84 | -76 | 328 | 332 | 336
1000 15 6.8 -84 | 80 | 400 | 396 | 39.2
20 72 88 | -84 | 456 | 484 | 468
10 9.6 104 | 96 | 492 | 444 | 46.0
L
1400 15 & -96 | -10.8 | -104 | 51.2 | 50.4 | 34.8
R
20 | 9.6 108 | -10.8 | 556 | 56.0 | 47.2
+
10 = 7.6 88 | -92 | 400 | 396 | 380
o
1700 15 = -8.0 88 | 96 | 440 | 428 | 420
©
20 -8.8 96 | 104 | 46.4 | 656 | 44.4
10 7.6 84 | 88 | 46.4 | 452 | 46.0
2100 15 7.6 84 | 96 | 480 | 46.0 | 466
20 7.2 92 | -100 | 536 | 500 | 51.2
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Speed | Torque SOC EOC
Fuel Cam Shaft Setting
rpm Nm (CA) (CA)
29.22 STD -7.2 56.0
1000 28.43 ADV2 -8.4 56.4
27.26 ADV4 -7.6 50.8
31.35 STD -9.6 68.8
w
1400 | 29.84 = ADV?2 -11.2 68.8
X
29.05 e ADV4 -10.0 74.0
+
32.06 < STD -8.4 79.6
o
1700 31.94 °S° ADV2 -10.8 77.6
[{e)
32.19 ADV4 -10.0 64.4
31.64 STD -8.8 64.0
2100 31.54 ADV2 -9.6 88.0
31.45 ADV4 -10.0 61.6
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Speed | Torque fna89n17L8n Wil (CA)
Fuel
rpm Nm STD | ADV2 | ADV4
10 39.6 41.6 41.2
1000 15 46.8 48.0 47.2
20 52.8 57.2 55.2
10 58.8 54.8 55.6
L
1400 15 E 60.8 61.2 45.2
2
20 ) 65.2 66.8 58.0
+
10 < 476 | 484 | 472
o
1700 15 = 520 | 51.6 51.6
O
20 55.2 75.2 54.8
10 54.0 53.6 54.8
2100 15 55.6 54.4 56.2
20 60.8 59.2 61.2
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Speed | Torque g928an1546 Ingl
Fuel Cam Shaft Setting
rpm Nm (CA)
29.22 STD 63.2
1000 28.43 ADV?2 64.8
27.26 ADV4 58.4
31.35 STD 78.4
L
1400 | 29.84 Z ADV2 80.0
2
29.05 Q ADV4 84.0
+
32.06 < STD 88.0
o
1700 | 31.94 S ADV2 88.4
©
32.19 ADV4 74.4
31.64 STD 72.8
2100 31.54 ADV?2 97.6
31.45 ADV4 71.6
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Speed| Torque ALMnANEnavlaasAIuFau (CA, aTDC)
Fuel
rom Nm STD ADV2 ADV4
10 8.0 8.4 8.4
1000 15 11.2 10.8 10.4
20 13.6 13.6 13.6
10 9.2 9.2 8.4
=
1400 15 @) 12.0 12.0 9.6
X
20 = 13.6 14.0 10.8
+
L
10 s 11.6 11.6 9.6
o
1700 15 X 1:3:2 18.6 1.2
@
20 14.8 16.0 18.2
10 12.8 11.6 10.8
2100 15 12.8 13.6 12.8
20 16.4 14.0 14.0
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Speed | Torque ALMIRAAAUtNaNaBsANTaY
Fuel Cam Shaft Setting
rom Nm (CA, aTDC)
29.22 STD 18.0
1000 28.43 ADV2 18.0
2(.26 ADV4 16.0
31.35 STD 19.2
=
1400 29.84 @) ADV2 18.8
R
29.05 g ADV4 16.8
+
32.06 = STD 21.6
o
1700 31.94 § ADV?2 21.2
O
32.19 ADV4 19.2
31.64 STD 20.4
2100 31.54 ADV?2 21.6
31.45 ADV4 19.2
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Ignition Delay Fuel : 60% PME + 40% DME
Injection timing : STD, ADV2, ADV4 Test Condition : N= 1000 rpm
11.6
10.8 o o
100 pc <
P92 =, O
Q 84 e - =
2 7.6 3 3
) «Q a <
c 6.8 < : .
< 60 o < ©
C o £y
§ 52 g d
S 44 (@] )
3.6 < <
2.8
20 T .
10 15 20
Corrected Brake Torque (N-m)
[ @sTD 0 ADV2 OADV4 }
Ignition Delay Fuel : 60% PME + 40% DME
Injection timing : STD, ADV2, ADV4 Test Condition : N= 1400 rpm
116
108
__ 100
?;‘ 92
0 B84 . S —
° s 3
e ©
D 68 - N
c - ) ! 7
< 60 < ; ————fa N 2
T 52 © (@] o = —6:. O
& - it © S o w <
44 N 5 [a) < Hy >
(8] > N o a
36 > < >
a <
28 < [a] @]
< <
20 T v
10 15 20
Corrected Brake Torque (N-m)
8STD 1ADV2 D ADV4
Ignition Delay Fuel : 60% PME + 40% DME
Injection timing : STD, ADV2, ADV4 Test Condition : N= 1700 rpm
16
108
10,0
D 92
3 —Ea
s o |2 oL
o - g o N
3 >
< 9 B ~ ~
x (@) < - -
c N N
o < > >
o a o
< <
— T
10 15 20
Corrected Brake Torque (N-m)
®STD 0 ADV2 OADV4A
Ignition Delay Fuel : 60% PME + 40% DME
Injection timing : STD, ADV2, ADV4 Test Condition : N= 2100 rpm
116
108
100
g 92
. B4
o 76
3 o | —
& on I } © O
x N3 © © LR
C 52 > = oF : (t{
S e 2 g 5,
36 9 9
28
20 T T
10 15 20
Corrected Brake Torque (N-m)
l &STD 0ADV2 OADV4 J
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Ignition Delay Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1000 rpm T = Full Load

116
108
100
92
84 -
76 4
68
6.0
520
a4
36 4
28 4
20

Crank Angle (Deg.)
“ADV4, 10.0

ADV2, 8.4

[ wsTD O ADV2 0 ADV4 ]

Ignition Delay Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1400 rpm T = Full Load

116
108
100 A
9.2 A
8.4
76
68 A
60 -
52 4
44 A
36
28 4
20 -

Crank Angle (Deg.)

ADV4, 8.0

[ mSTO I ADV2 CADV4 =

Ignition Delay Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1700 rpm T = Full Load

Crank Angle (Deg.)

ADV4, 7.6

A STD 0 ADV2 O ADV4

Ignition Delay Test Condition :
Injection timing : STD, ADV2, ADV4 N= 2100 rpm T = Full Load

16
108 -
10.0
9.2
8.4
76
68
60
5.2
a4
36
28
20

Crank Angle (Deg.)

ADV2, 6.8
ADV4, 6.8

[ ®STD 0 ADV2 CADV4 ]
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Speed | Torque d9a1i1n19qmszilia (CA)
Fuel
rom Nm STD ADV?2 ADV4
10 8.4 8.8 10.8
1000 15 8.4 8.8 10.4
20 7.6 8.4 10.0
10 5.6 6.4 8.4
L
1400 15 g 5.6 6.0 il 2
X
20 ? 4.0 5.6 6.8
10 S 6.8 8.4 8.8
0.
X
1700 15 = 5.6 8.4 7.6
20 5.6 7.2 7.2
10 5.6 6.8 7.6
2100 15 6.4 6.8 6.8
20 6.8 6.8 6.4

i~ 4 a = o = ot Yo
AINANTINN 6-52 LHANANTUINAIMULTITAULATDILURANATAIN ldwunng
o ] Y a Y as ] P dy o
Lﬂ@ilﬂLL‘lJﬂ\'i‘D@\‘i‘ﬁ’)\'i@’]‘ﬁ’]ﬂ’]?"ﬂﬂ?ﬁLUﬂNLLUQT‘LAN“ﬁﬂLQu ABNITENNIUTBINITENITNNIU
a ] 2 a d,l" a P
mngﬂm 6-86ULAANTINANTINITIATILLAYBILTBING DME-PME %1011
P ' Y ' ' | Y o
mszunedan Wisuifisusswinaanisldarasandnsine arnsoagtidunisalddenisa

1 6-53



264

AN$19T 6-53 AunisqaduinatlaasAiauTIBUTaINGS NAN19EN172494A

=1 ' v é’ d' 1 '
L'LE‘EJ‘ULV]?;I‘LI':TZM’J’]\“Iﬂ'ﬁ’i‘l‘ﬁLWﬂ’]@ﬂLUﬂ’W\ﬂ'\’ﬂx‘i AN

Speed | Torque MoaantInisqasiiin (CA)
Fuel Cam Shaft Setting
rpm Nm (CA)
29.22 STD 6.8
1000 28.43 ADV2 8.4
21026 ADV4 10.0
31.85 STD 4.0
L
1400 29.84 g ADV?2 572
=
29.05 & ADV4 8.0
+
32.06 = STD 7.0
o
<
1700 31.94 S ADV?2 6.0
32.19 ADV4 7.6
31.64 STD 6.4
2100 31.54 ADV?2 6.8
31.45 ADV4 6.8
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Net Heat Release Test Condition :
— Injection timing : STD, ADV2, ADV4 N=1000 rpm T =10 Nm
—60% PME+40% DME, STD.
1100 | 60% PME+40%DME, ADV2
o 60% PME+40%DME, ADV4
900 -
700 A
3
(e]
500
300 A
100 A
-100-20 -10 0 1020 30040 .50 6070 . 80.._90.-.-_100
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=1000 rpm T =15 Nm
1300 SE i, SURUPE S SEEREICEIEIS SHES A S S S et e P = sk i —
——60% PME+40% DME, STD.
moald  f e N Eeemr LN | T 60% PME+40%DME, ADV2
o 60% PME+40%DME, ADV4
900
700 4
3
<]
500
300
100
-100-20 S5, Vo SORRRRR!, SNSRI g ISR (g M2 (o1 o RN {; (JEVNOR] -1 SHRGWILL /; IS | 90 100
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=1000 rpm T =20 Nm
1300 : e : e
-‘ ——60% PME+40% DME, STD.
_— -- 60% PME+40%DME, ADV2
o 60% PME+40%DME, ADV4
900
700 A
3
< 500
300 -
100 -
-100-20 -10— 0 -—-10--.20-——30—40-— 50— 60— 70— 80— -90—-100
Crank Angle (deg)
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Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=1400 rpm T =10 Nm
1300ﬁ — R—— - - " & - AN = AN s
——60% PME+40% DME, STD.
1656 60% PME+40%DME, ADV2
o 60% PME+40%DME, ADV4
900 ]
1
700 A i
3 t
3 i
500
— e ——"
300 1 '
100 - ‘
: ; ; . : . !
-100-20 -10 0 10 20 - -30- 40— 50— 60- 7080 90100
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=1400 rpm T =15 Nm
1300 - T el A N . S S
60% PME+40% DME, STD. \
1100 | 60% PME+40%DME, ADV?2 |i
|
o 60% PME+40%DME, ADV4 |i
900 - |
700 - ‘
3 s e ‘
|
@ 500 A " 2 T e e i
|
300 - ‘
100 -
-100-20 -10 0 2 A0k 20— BOSEREA0L .. 50, 6070 —-80——90——100
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=1400 rpm T =20 Nm
1300 - - e - et
1 ——60% PME+40% DME, STD.
1100 | -- 60% PME+40%DME, ADV2
o - 60% PME+40%DME, ADV4
900 i
|
o !
700 A T 5 R |
5 T |
el i
500 A i
i
300 A 3
|
|
100 - !
. . - — v : ; : . : |
-100-20 -10 0. 10 .20 30 40 .50 60 70— 80 90100
Crank Angle (deg)
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Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=1700 rpom T =10 Nm
1300 1 . s =
60% PME+40% DME, STD. ||
1100 4 60% PME+40%DME, ADV2 \
o 60% PME+40%DME, ADV4 ||
900 A
700 A 5
3
(¢]
500 ;
1
300 -
100 -
. . : . : : . - r r |
400520 Qlnnc O PP Q30 i [ meimi B O 50 7y WO | SNSRI |
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=1700 rpm T =15 Nm
1300W = Bt e = = )
60% PME+40% DME, STD.
— 60% PME+40%DME, ADV2 |
o 60% PME+40%DME, ADV4 ||
900 1 |
700 !
3 X o
be] B2 Sometan B T, ‘
500 _;
I
1}
300 - i
100 A |
-100-20 -10 0 10 20 < (o TR U 1 W 70 8090 100
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=1700 rpm T =20 Nm
1300 T - - e e SR =
60% PME+40% DME, STD.
1100 1 -~ 80% PME+40%DME, ADV2
o 60% PME+40%DME, ADV4
900 |
700 =G
3
g
500
300
100
-100-20 -10 0 10 ]y USRS BOOORSS |y WNUROR, ;GOSN ., NSRS, JRPSURSS [ RBOSMIS ., (RPN 1, |
Crank Angle (deg)
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Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=2100 rpm T =10 Nm
1300 - - - - . ————
—60% PME+40% DME, STD.
1100 | 60% PME+40%DME, ADV2
©  60% PME+40%DME, ADV4
900 -
700 A
<)
(e} =
500 T e
300 -
100
-100-20 - --10 0 10 20==m 300 A e TG0 e 6 0w 70 e B0 s G 0 00
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=2100 rpm T =15 Nm
1300 - e : =
60% PME+40% DME, STD.
1100 - -~ 60% PME+40%DME, ADV2
°  60% PME+40%DME, ADV4
900 -
700
3 - F S
(¢]
500 -
300 -
100
<400 -20rif OO § O PO e S Pl OE . 50k B0 B0 80 G0 o]0
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=2100 rpom T =20 Nm
1300 R 2 R eSS
—60% PME+40% DME, STD.
1100 1 -+~ 80% PME+40%DME, ADV2
o 60% PME+40%DME, ADV4
900 -
700 A e T |
2 %
g |
500 i
E
300 |
|
100 ;
-100-20 - -10 ) [ 20 60 70 8090100

-—-30-—-40- 50
Crank Angle (deg)
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Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=1000 rpm T = Full Load
1300 - = e = e s ==
1100 A {
900
700 A |
s :
o i
500 i
300; % 60% PME+40% DME, STD.
60% PME+40%DME, ADV2
100 A © . 60% PME+40%DME, ADV4
-100-20 -10 o 10 20 30 40 50 - - - 60 70- 80 -.90..---100
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1400 rpm T = Full Load
1300
1100 A
900 - o 7
700 A
q
<]
500 A
300 A 60% PME+40% DME, STD.
60% PME+40%DME, ADV2
1005 o  60% PME+40%DME, ADV4
-100-20 -10 [0} 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N=1700 rpm T = Full Load
1300 -
1100 A
900 A
700 Ao
q
<4
500 -
300 1 60% PME+40% DME, STD.
60% PME+40%DME, ADV2
100 4 o 60% PME+40%DME, ADV4
-100-20 -10 o 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
Net Heat Release Test Condition :
Injection timing : STD, ADV2, ADV4 N= 2100 rem T = Full Load
1300 -‘
1100 A r_ e “
900 i
i
700 - :
5
o
500
300 1 60% PME+40% DME, STD.
60% PME+40%DME, ADV2
100 1 o  60% PME+40%DME, ADV4
-100-20 -10 (o} 10 20 30 40 50 60 70 80 90 100
Crank Angle (deg)
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Mass fraction Burn Test Condition :
Injection timing : STD, ADV2, ADV4 N=1000 rpm T =10 Nm
1 =
0.8 1
0.6 -
el
3
04 A
02 | —— 60%PME+40% DME, STD.
60%PME+40%DME, ADV2
$ o 60%PME+40%DME, ADV4
0 " . : v v ; - g 7 .
-20 -10 0 10 20 30 40 50 60 70 80 90
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD, ADV2, ADV4 N=1000 rpm T =15 Nm
L
0.8
0.6 1
a
>3
0.4 4
02 4 60%PME+40% DME, STD.
60%PME+40%DME, ADV2
< - 60%PME+40%DME, ADV4
0 : - : v ' T - ; ) i
-20 -10 0 10 20 30 40 50 60 70 80 90
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD, ADV2, ADV4 N=1000 rpm T =20 Nm
1
0.8 A
0.6
el
<
0.4 A
0.2 —— 60%PME+40% DME, STD.
60%PME+40%DME, ADV2
& o 60%PME+40%DME, ADV4
0 Y v : . : - : 7 7 )
-20 -10 0 10 20 30 40 50 60 70 80 90
Crank Angle (deg)
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0.8 A

0.6 A

Xb

0.4

0.2 A

Mass fraction Burn
Injection timing : STD, ADV2, ADV4

Test Condition :

N=1400 rpm T =10 Nm

60%PME+40% DME, STD.
60%PME+40%DME, ADV2
o 60%PME+40%DME, ADV4

-10

10

T

20

T T

30 40
Crank Angle (deg)

50

T T T

60 70 80 90
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0.6 A

Xb

Mass fraction Burn
Injection timing : STD, ADV2, ADV4

Test Condition :

N=1400rpm T =15 Nm

60%PME+40% DME, STD.
- 60%PME+40%DME, ADV2
o 60%PME+40%DME, ADV4

-10

=

20

30 40
Crank Angle (deg)

50

T T T

60 70 80 90
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Xb

0.4 -

0.2 4

Mass fraction Burn
Injection timing : STD, ADV2, ADV4

Test Condition :

N=1400 rpm T =20 Nm

60%PME+40% DME, STD.
60%PME+40%DME, ADV2
o 60%PME+40%DME, ADV4

-10

20

30 40
Crank Angle (deg)

50

T T

60 70 80 90
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Mass fraction Burn Test Condition :
Injection timing : STD, ADV2, ADV4 N=1700 rpm T =10 Nm
1 -
0.8
0.6 4
a
x
0.4
0.2 ——60%PME+40% DME, STD.
-- 60%PME+40%DME, ADV2
& —o— 60%PME+40%DME, ADV4
0 & v ! : " : S - r .
-20 -10 0 10 20 30 40 50 60 70 80 90
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD, ADV2, ADV4 N=1700 rpm T =15 Nm
1 g - ol - R R e it e AR S Al 3 A S i s iy
0.8 4
0.6 1
o
3
0.4 4
0.2 60%PME+40% DME, STD.
rrrrr 60%PME+40%DME, ADV2
o 60%PME+40%DME, ADV4
0 : o r . ; T ; - ¥
-20 -10 0 10 20 30 40 60 70 80 90
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD, ADV2, ADV4 N=1700 rpm T =20 Nm
0.8 A -
0.6
a
= |
0.4 5‘
|
02 — 60%PME+40% DME, STD.
60%PME+40%DME, ADV2
©  60%PME+40%DME, ADV4
0 s - - v v : ; ; : 7
-20 -10 0 10 20 30 40 50 60 70 80 90
Crank Angle (deg)
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0.8

0.6 1

Xb

0.4

0.2

Mass fraction Burn
Injection timing : STD, ADV2, ADV4

Test Condition :
N=2100 rpm T =10 Nm

60%PME+40% DME, STD.
- 60%PME+40%DME, ADV2
---0----60%PME+40%DME, ADV4

T T T T

10 20 30 40
Crank Angle (deg)

T T T

50 60 70 80 90
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06

Xb

0.4

0.2

Mass fraction Burn
Injection timing : STD, ADV2, ADV4

Test Condition :
N=2100rpm T =15 Nm

——60%PME+40% DME, STD.
60%PME+40%DME, ADV2
o 60%PME+40%DME, ADV4

10 20 30 40
Crank Angle (deg)

T T T "

50 60 70 80 90
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0.4

0.2

Mass fraction Burn
Injection timing : STD, ADV2, ADV4

Test Condition :
N=2100 rpm T =20 Nm

. |

—60%PME+40% DME, STD.
60%PME+40%DME, ADV2
o~ 60%PME+40%DME, ADV4

-10

T T ==y: T

10 20

30 40
Crank Angle (deg)

50 60 70 80 90

277

dl o o o ' % -z a v o o dl
EIJ‘VI 6-95 ANANNUSTTMINAAduNIaTawWALN I LATENNTRNNY NANIITNITE

U9d9u NelEn1snadauANEIsaLLATENEWE 2100 rpm wituWsusEdna

Y q 4, .
ﬂ’\‘a‘l‘ﬁLW@WQHLUH’JVIW‘I@QWWW’N"]



278

Mass fraction Burn Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1000 rpm T = Full Load
14
0.8
i
0.6 -
0.4
92 60%PME+40% DME, STD. | |
60%PME+40%DME, ADV2 !
60%PME+40%DME, ADV4 | |
o )
-20 -10 o 10 20 30 40 50 60 70 80 90
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1400 rpm T = Full Load
1 4
0.8 -
0.6 A
0.4 - !
|
0.2 A 60%PME+40% DME, STD.
60%PME+40%DME, ADV2
°  B0%PME+40%DME, ADV4
o - -
-20 -10 o 10 20 30 40 50 60 70 80 90
Crank Angle (deg)
Mass fraction Burn Test Condition :
Injection timing : STD, ADV2, ADV4 N= 1700 rpm T = Full Load
14 |
!
|
|
0.8 - - i
|
|
|
06 l
|
|
0.4 A i
|
|
0.2 4 60%PME+40% DME, STD
60%PME+40%DME, ADV2
60%PME+40%DME, ADV4
o T
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