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Overview

* 40 tests included
* 16 IAR (2 stands; 8 tests per stand; 2 engine builds per stand)
* 16 SwRI (2 stands; 8 tests per stand; 2 engine builds per stand)
8 LZ (1 stand; 2 engine builds)

2 oils tested (low event oil and high event oil)

* Each oil tested in duplicate within each stand-engine build
combination

Operational parameters are plotted versus cumulative time

e Cumulative time is a combination of time from valid iterations
A, B, C, and D; time at start of iteration A = Ohrs

Each RunlD/Test # is plotted in a separate pane

e Each parameter has plots with a legend for both lab and number of
LSPI events (a.k.a. All Cylinder PP & MFB2)

CAN data are plotted with and without stand 62
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Engine Spead (rpm)
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Engine Spead (rprm)
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Engine Load (M)
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Engine Load (MNm)
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Engine Load (M)

High Event Oil
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Coolant Out
Temperature



Coolant Out Termp (Deg ©)
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Coolant Out Ternp (Deg ©)

96.1
95.7

9532

94,9
94,5
94,1

06.1
95.7
95.3
04,9
04,5
04,1+

96.1
95.7
95.3
94,9
94,5
94,1

96.1
05.7
95.3
04,9
04,5
94,1+

06.1
B5.7
B5.3
04,9
04,5
04,1+

2-0-01

Low Event Oil

Run ID/Test #

2-0-02

2-007

2-0-08

4-0-03 4-0-04 4-0-05 4-0-06
60-0-70 60-0-71 60-0-72 60-0-73

trn2wgiib

trntur3fb

trnwbsEnb

LR
123456789 N

T T T T
0123456789

1 13

T 17T
01234567239 11

Cumulative Time

= —

T T T
123456739 11 13

4.0
3.0
204l Cylinder PP & MFB2
1.0
0.0

13



Coolant Out Termp (Deg ©)
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Oil Gallery
Temperature



Cil Gallery Temp (Deg C)
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Dil Gallery Ternp (Deg ©)
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Air Charge
Temperature



Air Charge Ternp (Deg O
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Air Charge Termp (Deg &)
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Air Charge Ternp (Deg O
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Inlet Air
Temperature



Inlet Air Temp (Deg )
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ZOOMED IN

Inlet Air Ternp (Deg )
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Inlet Air Ternp (Deg ©)
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Inlet Air Termp (Deg C)
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Inlet Air
Pressure



Inlet Air Prassure (kPaG)
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Inlet Air Prassure (kPaG)
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Inlet Air Pressure (kPaia)
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Exhaust Back
Pressure



Exhaust Back Pressure (kPaf)
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105.3 - ==
1048 .y i T
1043 |- = [ PR _. | .o | E— =
103.8— b — e -
103.3

4-0-05 4-0-06 4-0-07 4-0-08 60-0-68 60-0-60
105.3
1048
1043 - e e . e e ——— o —
103.8 | ———— e—— e b M —————— L
103.3

60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75
105.3
1048
1M'3_“ r — - "1 _. e —— —— — —— [~ = - oy = 1
103.5 | == | ——— —_— = S Tew T
103.3

62-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66
105.3
104.8
104,353 - i . - . i s - - s . P Y T N T S S T S ¥ N S—
e e e s s e e e e S b e s ———
103.3

62-0-67 62-0-63 trnOwactz trn15715b trn2wga8k trn&rdmdb
105.3
104.8 R
104.3 - L ... - . - [T S TN ———— —
103.5 | o e r—— T — — E— | — A ;|
103.3 - ’ s

trnc7 2yxb trnn5dnvi trntr3fb trnwbs&nk
105.3 o e
Ui I .
104, T | ———— [ R T S P p—
103.8 - e e S
103377 = _r =

T T T 1 T T T 1 T T T 1 T T T 1 T T T 1 T T T 1
2 3 8 1 14 2 3 8 1 14 2 35 & 1M 14 2 5 8 1 14 2 5 8 1M 14 2 3 8 114

Cumulative Time

| &R
Lubrizol
SwRl
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Exhaust Back Prassure (kPaf)

105.3 -
105.0
104.7 -
104.4 -

104.1 - =

103.8-
103.5

105.3
105.0
104.7 -
104.4
104.1 -
103.8
103.5+

105.3
105.0-
104.7 -
104.4
104.1
103.8-
103.5

105.3 -
105.0
104.7
1044
104.1
103.8
103.5+

105.3
105.0
104.7 -

104.4— =-

104.1
103.8

2-0-01

Low Event Oil

Run ID/Test #
2-0-07

2-0-08

60-0-70

4-0-05

4-0-06

60-0-72

60-0-73

B62-0-61

62-0-67

trn2wga8k

trnixr3fh

62-0-68

trnwbs8nkb

103,51 =

==

9 11 13

7T
9 11 13 0123456

TTT7TT
789 11 13
Cumulative Time

T
01

AR
23456789

4.0
3.0
20All Cylinder PP & MFB2
1.0
0.0



Exhaust Back Pressure (kPah)

105.2
104.8 -
1044
104.0-
103.6-
1032

105.2
1048

2-003

2-0-04

High Event Oil

Run ID/Test #
2-0-05

2-006

1044, |

104.0-
103.6-
103.2

105.2
104.8-
104.4-
104.0-
103.6-
103.2

105.2
104.8-
104.4-

e .

103.6
103.2

1052
104.8 -
104.4-
104.0-
103.6-
103.2-

| | 4;]-(;1 N - | 4-0-02 : | -40-0'! | ;I-—U-UB )
- ;;]-68- - - _Eﬂ-ﬂ-ﬁﬁ . 60-0-74 EU:;—?E |
e —————

T T T T T T T T
1113 0123456729

IRARERARARS
1113 0123456729

Cumulative Time

11 13

T T T 171
01234

T
5

T T
67839 11 13

30
26
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‘Iﬁﬁl” Cylinder PP & MFB2
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Fuel
Temperature



Fuel Ternp (Deg C)

9.5e+19—
T.5e+19—
5.5e+19
3.5e+19—
1.5e+19

9.5e+19—
T.5e+19—
5.5e+19
3.5e+19—
1.5e+19—

9.5e+19—
T.5e+19—
5.5e+19
3.5e+19—
1.5e+19—

9.5e+19—
T.5e+19—
5.5e+19—
3.5e+19
1.5e+19—

9.5e+19
T.5e+19—
5.5e+19—
3.5e+19
1.5e+19—

9.5e+19—
T.5e+19-
5.5e+19—
3.5e+19
1.5e+19—

9.5e+19—
T.5e+19-
5.5e+19—
3.5e+19

Run ID/Test #

2-0-01 2-0-02 2-0-03

2-0-0d

2-0-05

2-0-06

2-0-07 2-0-03 4-0-01

4-0-02

4-0-03

4-0-04

4-0-05 4-0-06 4-007

4-0-03

60-0-65

60-0-69

60-0-70 60-0-71 60-0-72

60-0-73

60-0-74

60-0-75

62-0-61 b2-0-62 62-0-63

B2-0-64

B2-0-65

62-0-66

B62-0-67 B2-0-68 trnOwbct:

trn15715b

trn2wgdsib trn8rdmdl

1.5e+19—

trnc T 2yxb trnn3dnvi trnter3fh

trnwbs8n

b

P —

T 1 T 1 T 1
5 & 11 14 2 5 3 1M 14 2 5 34 1 14

L
2 5 &

Cumulative Time

T 1 T
1 14 2 5 &

Lab

| &R
Lubrizol
SwRl
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Fuel Ternp (Deg ©) ZOOMED IN

Run ID/Test #

2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06
4-0-01 4-0-02 4-0-03 4-0-04
4-0-05 a0-0-68 a0-0-69
P +BBIPP- e »4- B O e O
a0-0-70 a0-0-71 a0-0-72 a0-0-73 a0-0-74 a0-0-75
RO O R VO e e O o T o oot Ikt N W A
62-0-61 62-0-62 62-0-63 B2-0-64 62-0-63 62-0-66

W dyvetvaifes i ool NN fovive. | patife ettt S el eI il ety St s sl | |y ropetioren

62-0-67 62-0-68 trnOwbct: trn15715b trn2wqB8b trnrdmdb

e paie Yt e Al k! Wb I W et o o

trncy 2yxb trnn5dnvi trnter3fh trnwibsinb

T T
Z 5% & 114 2 5 & 1114 2 5 & 1114 2 5 & 1114 2 5 8 1114 2 5 8§ 11 14
Cumulative Time

Lab

|AR.
Lubrizol
SwiRl
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Fuel Ternp (Deg C)

Low Event Oil

Run ID/Test #
2-0-0 2-0-02 2-0-07 2-0-08
4-0-03 4-0-04 4-0-05 4-0-08

60-0-70 60-0-1 60-0-72 60-0-73
34 -
3‘2_ L u u
el L PR Lo T
23 ] : W
26 :

62-0-61 62-0-62 62-0-67 62-0-65
34 -
32
30y Avonmiouln Jmpp ol piiee g i e omna AN ool
28—
26—

trn2wql8k trnn3dnvi trnter3fb trnwibsinb
34 -
32
207 i r—" i Mt WY WAWAR “‘VMW
28—
B

I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
39 11 13 0

RARA A R RA AR T 7T T T T T T
23456789 11 13 0123456789 11 13 0123456789
Cumulative Time

T

4.0
3.0
204l Cylinder PP & MFB2
1.0
0.0
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Fuel Ternp (Deg ©)

33.5+
32.0+
30.5
29.0-
27.5

33.5+
32.0-
30.5
29.0-
27.5-

33.53
32.0-
30.5
29.0-
27.5-

33.53
32.0-
30.5
29.0-
27.5

33.5+
32.0-
30.5-
29.0-
27.5-

2-0-03

4-0-M

60-0-68

2-0-04

4-002

60-0-60

- e

High Event Oil

Run ID/Test #
2-005 2-0-0B
4-0407 4-0-08

80-0-T4 &80-0-75

SN L DO O O o o I O A

62-0-63

62-0-64

62-0-65 &62-0-66

trnwbctb

trn15715b

trn&rdmdb trnc ¥ 2yxb

R g e S M

L L
0123456789

L R
11 13 0123456729

T
349 11 13

i —

T T T
11 13 0123456789 11 13
Cumulative Time

30
26

21
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Fuel Flow



Fuel Flows (kg/hr)

16.6—
15.3
15.0
14.2

16.6—
15.3
15.0
14.2 —

16.6—
15.8
15.0
14.2 —

16.6—
15.8
15.0
14.2 -

16.6—
15.8
15.0
14.2 -

16.6—
15.8
15.0
14.2 -

16.6—
15.8
15.0

Run ID/Test #
2-0-01 2-002 2-003 2-0-04 2-005 2-0-06

n "

2-007 2-0-08 4-0-M 4-0-02 4-003 4-0-04

60-0-70 60-0-1 60-0-72 60-0-73 60-0-74 60-0-75

S D N o i | o
I ARSROEAT B S My A el gy Ol iy il

62-0-61 62-0-62 62-0-63 b2-0-64 B62-0-65 62-0-66

I S i o e o ) i i i e o i 0 Mo o

62-0-67 62-0-65 trnQwbct: tm15715b trn2wgdb trnSrdmdl

i D W ) iy s s (R

trnc7 2yxb trnn3dnvb trntxr3flb trnwbs&nkb

Iy sesmsns sueomm

14.2 -

r— 1 1 T T T T T T T T T T T T T T T T T 1
2 5 &8 1M 14 2 5 8 1 14 2 5 & 1M 14 2 5 8 1M 14 2 5 8 1 14

Cumulative Time

|&R.
Lubrizol
SwRl
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Fuel Flow (kgfhr)

16.4—
16.0—
15.6
15.2
14.8-
144
14.0

16.4—
16.0-

156 .

i - s 'I. .: . .. o -.- . e -| » ” i-l- . - “”""

15.2
14,8
14,4
14,0

16.4—
16,0
15,6
15.2
14.8
144
14.0

16.4—
16,0
15,6
15.2
14.8
144
14.0-

16.4—
16,0
15.6
15.2
14.8
144
14.0

Low Event Oil

Run ID/Test #
2-0-01 2-0-02

==|;: "

4-0-03 4-0-04

60-0-70 60-0-71

2-0-07

4-0-05

60-0-72

2-0-03

4-0-06

60-0-73

62-0-61 62-0-62

trn2wq88k trnn5dnvi

B2-0-67

trntur3fb

62-0-68

trnwbs8nb

I T T O I L L L L L I L L L L L B L R L R
0123456789 11 13 0123456789 11 13 01234
Cumulative Time

T TTT
5678

9

1 13

MRS RARI RIS
0123456789

4.0
3.0
20All Cylinder PP & MFB2
1.0
0.0
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Fuel Flowe (kg/hr)

High Event Oil

Run ID/Test # 30
2-0-03 2-0-04 2-0-05 2-0-06 26

21
‘IﬁA“ Cylinder PP & MFE2

170

12
146 5
140

4-0-M 4-0-02 4-0-07 4-0-08
170

146
14.0

©80-0-68 80-0-69 80-0-74 80-0-75
170

146 ' C i » ) SR
140 WO U s Y bt e

82-0-83 B82-0-64 B82-0-85 B82-0-86
17.0 . : T
16.4 — T .- et .-‘ s 1 RN
158
152
146
140

17.0-
164
158 .ty
152
146
140

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
56789 11 13 0123456789 11 13 0123456789 1113 0123456789 11 13
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Air Charge
Pressure



Air Charge Pressure Abs

218
210+
202
194
186

218
210+
202

186

218+
210
202

186

218+
210
202
184 -
186

218+
210+
202
184 -
186

218
210
202
184
186

218
210+
202
184
186

Run ID/Test #
2-0-0 2-0-02 2-0-03 2-0- 2-0-05 2-0-06

4-0-05 4-0-06 4-0-07 4-0-08 60-0-68 60-0-69
il | Smbnsjaieiaie, | SNty TS
P amar e TR

60-0-70 80-0-71 B0-0-72 60-0-73 B0-0-74 B0-0-75

T Y AR WYY Tk e

M e | S APTELE Sl | S SR ST | TR Sy b

62-0-61 62-0-62 B2-0-63 62-0-64 B2-0-65 B2-0-66

WU R R I, TUUTRANG W SR R B W ST
62-0-67 62-0-68 trnOwbct: trn15715b trn2wqgB8b trn8rdmdkb

trncy 2yxb trnn5dnvi trnter3fl trnwibsinb

mm-__——_—-

T T T 1 T T T 1 T T T 1 T T T 1
Z 5 8 11 14 2 5 &8 114 2 5 & 11 14 2 5 & 1 14 2 5 8 11 14 2 5 & 1 14

Cumulative Time

Lab

AR
Lubrizol
Swhl

46



Air Charge Pressura Abs

26—
210
204 |
188
182
186

216
210
204 |
1598 |
192
186

216
210
204 |
198
192
186

216
210
204 |
158 —
192
186

216 —
210

1598 |
1592
186

Low Event Oil

Run ID/Test #
2-0-M 2-0-02 2-0-07 2-0-08

m iy, e my
Aty M A

4-0-03 4-0-04 4-0-05 4-0-06

Wpinjeabiupiyecinng, SRRSO N

80-0-70 60-0-71 60-0-72 60-0-73

WV N P

ey el W DA

62-0-61 62-0-62 62-0-67 62-0-63

trn2wgB8kb trnn5dnvi trnter3fl trowbs8nk

o e B e ,

T T L U I U U I L L L L I LI I L L I L L L L L L L L L L L L L R R
0123456789 11 13 0123456789 11 13 0123456789 11 13 0123456789
Cumulative Time

4.0
3.0
20All Cylinder PP & MFB2
1.0
0.0
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Air Charge Pressure Abs

High Event Oil

Run ID/Test # 30
2-003 2-0-04 2-0-05 2-0-06 26

26 21
210- - sy ol g All Cylinder PP & MFB2

01 mm

198 12
192 -
186

4-0-M 4-0-02 4-0-07 4-0-08

216

10 B o o s s
U oy, FRIPNSRTOVISIRRR RIS, S
198

1582
186

©60-0-68 80-0-69 60-0-74 60-0-75

216
210

z0a| P gl Pty PROTTROTRNTY WO

1958 |
192 -
— [ “_ L ﬂ “ [~
62-0-63 62-0-64 62-0-65 B2-0-66

216
210

2 O My e il DD

158 |
1582

te-| WY GPVUNNIIIDE MO | NI SRR

trnOwhct trn15715b trn&rdmdk trnc¥ 2yxb

216
210

] emeeiat s TN
18 M e
192 | g L H

186

M T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0123456789 11 13 0123456789 11 13 0123456789 11 13 0123456789 11 13
Cumulative Time 48



Barometric
Pressure



Barormetric Pressure (kPaf)

2-0-M 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06 « IAR

100.6 - + Lubrizol
| _M

99.6 .__-._—-— -—_-I'l'_-_..- « SwRI

98.6

97,6

2-0-07 2-0-08 4-0-M 4-002 4-0-03 4-0-04

100.6
99.6- ey iy | ——— | S— Ny, | SRR
O sy

976
4-0-05 4-0-06 4-007 4-0-05 60-0-65 60-0-69
100.6
99,6 | e | e n

98.6— e ] H —
976

60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75
1006
99.6—
98,6 e T i J——
97.6- T — r— --—u-—'-'--_ .—_‘L_.l-"'--—'
62-0-61 62-0-62 62-0-63 B2-0-64 B62-0-65 62-0-66
1006
99.6— —_—
gﬂﬁ—l—'__--_—-_ [ | _ J— .
97.6- —_—— _———
62-0-67 62-0-68 trn0wbct: tm15715b trn2wqg88b trn8rdmdb
1006
99.6 i ———
098.6— _-._._...—l—'_' _'___-_-__l‘--._._.-
L
g?.ﬁ—""‘-._.__l ——
trnc7 2yxb trnn5dnvl trntxr3fb trnwbs8nkb
11}0.5—__,_.-—-"'__'-
—— e M,
99.6— e s
93.6—
97.6—

T T T T T T T T T T T 1 T 1
2 5 8 11 14 2 5 8 1 14 2 5 8 1 14 2 5 8 1M 14 2 5 8 1M 14 2 5% & 1M 14

Curnulative Time



Barometric Pressure (kPaf)

100.8
100.2
99.6—

93.4-
97.8
97.2

100.8—
100.2
99.6—

93.4
97.8-
97.2 -

100.2—
1002
99.6—
99.0-

97.8+
97.2 -

100.8
1002~
99.6—
99.0-
93.4
97.8-
97.2 -

100.2—
1002
99.6—-
99.0
98.4-
97.8-
97.2 -

2-0-M

E
|
.ﬂ

f’

4-0-03

60-0-70

trnn5dnvlb

2-0-02

60-0-71

b2-0-62

Low Event Oil

Run ID/Test #
2-0407

1|

|[

4-0-05

B0-0-72

B2-0-67

b

trntxr3fl

60-0-73

B2-0-68

trnwhsink

11 13

T
0

I
1

|
2

T
3

I
4

T
3

T
&

I
7

|
a

9 11 13 01234
Cumulative Time

T T
56789 1113

T
0

|
1

|
2

|
3

I
4

T
3

T
&

T
7

|
89

4.0
3.0
204l Cylinder PP 8 MFB2
1.0
0.0
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Barornetric Pressure (kPad)

High Event Oil

Run ID/Test # 30

2-0-03 2-0-04 2-005 2-0-06 26
101.2
100.6
100.0 - — Py b, . I

g9, e - " e e
. = 12

98.8 - _— — e —
98.2 - 7
97.6-

21
_IEAII Cylinder PP & MFBE2

4-0- 4-0-02 4-007 4-0-08
101.2

100.6 —
100.0 - e .

98.8- ——— | A
98.2 -
97.6 -

60-0-68 60-0-60 60-0-74 60-0-75
101.2-
100.6 -
100.0-

93.8 - —
g8.2 - = e R

97.6- = _,— P _——

101.2 -
100.6
100.0-

g‘BIB = e el e —

97.6- |

trnQwbct trn15715b trndrdmdk trnc7 2yxb
101.2 ——

100.6- - —
100.0 -

99,4 - —r——

988 e ———— _
9-3.2—_.-._ e

97.6 -

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
123456789 11 13 0123456789 11 13 0123456789 11 13 0123456789 11 13
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Atmospheric
Temp



Atmospheric Ternp (Deg G

|t s e ’.d.‘ha.

Run ID/Test #

2- 04:11 2-0-02 2-0-03 2-0-04 2-0-05
""""‘ b ‘\U.fﬂ A"\.p
(W
2-0-08 4-0-01 4-0-02 4-0-03 4-0-04

4-0-05 4-0-06 4-0-07 4-0-08 a0-0-68 a0-0-69
—r P — w———ry—"}

60-0-70 60-0-71 B0-0-72 60-0-73 B0-0-74 60-0-73

P e T e e N

62-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66

B62-0-67 62-0-68 trnOwacth trn15715b trn2waqgl8k trn&rdmdb
~r o r—pt
M N — e ﬂ

trnc ¥ 2yxb trnn5dnvi trnter3fl trnwbs8nkb

! ! ! 1 ! 1 ! ! 1 ! ! ! ! 1 ! 1 1 1 1 ! ! ! ! 1 ! ! ! ! I

Z 5 &8 11 14 2 5 8 1114 2 5 8 11 14 2 5 8 1114 2 5 8 11 14 Z 5 8 11 14
Cumulative Time

Lab

|&R.
Lubrizol
SwRl
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Atrmospheric Ternp (Deg C)

49—
45
41
37
33
29—
25

49
45
41
37
33
29
25

49—
45
41
37
33
29—
25

49
45
41
37
33
29
25

49
45
41
37
33
29
25

Low Event Oil

Run ID/Test #

2-0-01 2-0-02 2-0-08

""""mﬂ"\.* J‘WW

4-0-03 4-0-04 4-0-05 4-0-06

qJ'J —
W *rq —r U— RN A S -
p0-0-70 a0-0-711 a0-0-72 p0-0-73

P e, h

o———— T~ -

62-0-61 62-0-62 62-0-67 62-0-68

trn2wgiab trnn3dnvi trntxr3flb trnwbs&nb

P st

T T
9 11 13 0

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L LI L L L L L L L B
123456789 11 13 0123456789 11 13 0123456789
Cumulative Time

4.0
3.0
204l Cylinder PP & MFB2
1.0
0.0
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Atrmospheric Temp (Deg G

46_
42
38
34

26
a7 ]

4-0-01

60-0-65

F'-Nmpum

62-0-63

trn0wbct

waﬂﬂ

0123456789 11 13

2-004

4-002

60-0-69 a0-0-74
o ‘_...l'"‘f-'l-l F
62-0-64 62-0-65

trn15715b

0123456789

High Event Oil

Run ID/Test #

2-0-05

4-0-07

trn&rd mdb

13 0123456729

Cumulative Time

2-0-06

Y

4-0-08

62-0-66

trncT 2yxb

0123456789

11 13

30
26
21
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Crankcase
Pressure



Crankcase Pressure (kPa)

2.8
1.8
0.8
0.2
1.2

2.8
1.8
0.8
0.2
1.2

2.8
1.8

0.2
1.2 4

2.8
1.8
0.8
0.2
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Crankcase Pressure (kPa) ZOOMED IN
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Crankcase Pressure (kPa)
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Crankcase Pressure (kFa) ZOOMED IN
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Crankcase Pressure (kPa)
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Crankcase Pressure (kPa) ZOOMED IN
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Blowby Flow



Elowbry Flow (1/mnin)
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Blovwby Flosw (1 mnin)

Low Event Oil

Run ID/Test #
2-0-01 2-0-02 2-0-07 2-0-08
4-0-03 4-0-04 4-0-05 4-0-06
B0-0-70 60-0-71 60-0-72 60-0-73
62-0-61 62-0-62 B2-0-67 62-0-68
trn2wqi8b trnn3dnvi trnter3fi trnwiBsinb

(

11 13

T T T T T T T T
11 13 0123456789 11 13
Cumulative Time

L R R R R L R R R R
0123456789 11 13

L —

4.0
3.0
204l Cylinder PP & MFB2
1.0
0.0

66



Blowby Flow (1/mnin)
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Oil Sump
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Oil Surnp Termp (Dag ©)
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Oil Surnp Termp (Dag C)
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il Surnp Temp (Deg ©)
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Oil Fiter In
Temp



il Filter In Ternp (Deg ©)
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Oil Filter In Termp (Deg ©)
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Oil Filter In Tarnp (Deg ©)
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Exhaust Temp



Exhaust Ternp (Deg O
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Exhaust Termp (Deg O
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Exhaust Ternp (Deg &)
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lgnition Timing
Advance for #1
Cylinder CAN



Ignition Tirning Advance for #1 Cylinder CAMN (Dag)
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Ignition Timing Advance for #1 Cylinder CAMN (Deg) ZOOMED IN
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[gnition Timing Advance for #1 Cylinder CAN (Deg) ZOOMED IN
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Ignition Timing Adwvance for #1 Cylinder CAM (Deg)
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Absolute
Throttle
Position CAN



Absolute Throttle Paosition CARN (56
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2-0-07 2-0-08 4-0-M 4-0-02 4-0-03 4-0-04
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Absaolute Throttle Position CAM (%) ZOOMED IN
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Absolute Throttle Position CAM (%5 ZOOMED IN
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Absolute Throttle Pasition CAMN (%) ZOOMED IN
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Engine
Coolant

Temperature
CAN



Engine Coolant Temperature CAN (Deg C)
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Run ID/Test #
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2-007
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4-005

4-0-06 4-0-07
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Engine Coolant Temperature CAN (Deg &) ZOOMED IN

93.8 -
93.0—
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96,4 -
95.6—
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93.0—
97.2-
96,4 -
95.6—
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Run ID/Test #
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2-0-05

2-0-06
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2-0-08

4-0-M 4-0-02

4-0-03

4-0-04

4-0-05

4-0-06

4-0-07 4-0-08
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60-0-71

60-0-72 60-0-73

60-0-68

60-0-69

60-0-74

60-0-75
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B2-0-67
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Engine Coolant Ternperature CAN (Deg &) ZOOMED IN
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Run ID/Test #
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trn2wgiab trnnSdnvi trntxr3fb trnwbs8nkb

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9 11 13 0123456789

T T
1 13 0123456789 11 13
Cumulative Time

T T T T T T ]
01234567289 11 13

[= =T

4.0
3.0
204l Cylinder PP & MFE2
1.0
0.0

93



Engine Coalant Temperature CAMN (Deg ©) ZOOMED IN

High Event Oil
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Intake Air

Temperature
CAN



Intake Air Temperature CAMN (Deg C)
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Intake Air Temperature AN (Deg C) ZOOMED IN

Run ID/Test #

2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06
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30.0-
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Intake Air Terperature CAN (Deg C) ZOOMED IN

314
3.0+
30,6
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20,4
29.0+
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Run ID/Test #
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ZOOMED IN

Intake Air Ternperature CAM (Deg C)
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Equivalence
Ratio (Lambda)
CAN



Equivalence Ratio (Lambda) CAMN (M/A)
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Equivalence Ratio (Lambda) CAN (M/A) ZOOMED IN
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Equivalence Ratio (Lambda) CAM (M/A) ZOOMED IN

Run ID/Test #

2002 2003 2-0-04 2-0-05 . IAR
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Equivalance Ratio (Lambda) CAM (M) ZOOMED IN

1050
1,035
1020
1005
0.990 -

0.975-"

0.960 -
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1,035
1,020
1.005 -
0.990 -
0.975
0.960 -

1050
1.035
1020
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0.990 -
0.975
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1050
1,035+
1.020-
1,005
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Low Event Oil

Run ID/Test #
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Equivalence Ratio (Lambda) CAM (M/A) ZOOMED IN

High Event Oil

Run ID/Test #

30
26
10344 ..
1026 . .. .
1018

1.010
1.002
0.994 -
0.986 -
0,978

21
1EAII Cylinder PP & MFE2
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5
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1,026
1,018~
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0978 °
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Absolute

Load Value
CAN



Ahsalute Load Value CAMN (%5
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140
90 —
A0
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150
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70
30

190
140
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150
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o0

40—

190
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Run ID/Test #
2-003

2-0-04

2-0-05

2-0-06

2-0-07

2-0-08

—— o I

4-0-01

4-0-02

4-0-03

4-0-04

4-0-05

4-0-06

4-0-038

60-0-70

60-0-71

62-0-61

62-0-67
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trn15715b

trntxr3fb
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Absolute Load Walue CAM (%) ZOOMED IN

Run ID/Test #
2-0-0 2-002 2-0-03 2-0-04 2-005 2-0-06
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Absolute Load VWalue CAM (%) ZOOMED IN

Low Event Oil

Run ID/Test #
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Cumulative Time

4.0
3.0
20All Cylinder PP & MFB2
1.0
0.0
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ZOOMED IN

Ahsolute Load Value CAN (%65

205
190
175+
160

205
190
175+
160

205
190
175+
160

205
190
175+
160

205
190
175+
160

High Event Oil

Run ID/Test &
2-0-03 2-0-04 2-0-05 2-0-06

4-0-01 4-0-02 4-0-07 4-0-08
60-0-68 60-0-60 60-0-74 80-0-75
sAEDN Rl pemn ST RSV T
62-0-63 62-0-64 62-0-65 62-0-66
trn0wbcth trn15715b trn&rd mdkb trnc ¥ 2yxb

T T — T T T T
123456789 11 13 012345678
Cumulative Time

T
9 1 13

T T T T
1234567829 11 13

— —
— —

L LR
0123456729 11 13

30
26

21
16AII Cylinder PP & MFB2

12
<

110



Intake
Manifold
Absolute

Pressure CAN



Intake Manifold Absolute Pressure CAN (kPa)

230
180
130
80—
I0—

230
180
130

30—

230
180
130
80—
0

230
180
130

80—

230+
180
130

30—

180
130
A0
30—

230+
180
130

20—

2-0-01

2-0-02

2-0-07

4-0-05

2-0-08

4-0-06

Run ID/Test #

2-0403
[

4-0-01

2-0-04
el

4-0-02

4-0407

4-0-08

2-0-05
=]

60-0-68

60-0-70

60-0-71

62-0-61

b2-0-62

60-0-72

60-0-73

B0-0-74

B62-0-63

62-0-64

62-0-67

B2-0-68

trnc ¥ 2yxb

trnnSdnvb

trn0wbci

trntxrifh

trn15715b

trnwbsBnb

B2-0-65

—t—

—
——

trn2wqgi8k
T —————

2-0-06

4-0-04

B0-0-60

B0-0-75

B2-0-66

—
apl—

trn8rdmdb
L ]

2 5 8

T T
11 14

T T T 1
2 5 84 11 14

Cumulative Time

Lab

IAR.
Lubrizol
SwRl
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Intake Manifold Absolute Pressure CAMN (kFa) ZOOMED IN

2-0-01

2-0-07

210-| mmifinniyii—
S EETRTET

4-0405

210 exme—
200 :

60-0-70
2 NN .
200

62-0-61

62-0-67

trncy 2yxb

60-0-71

62-0-62

62-0-68

2-0-02

2-0-08

trnnSdnvb

Run ID/Test #

2-003 2-004 2-005 2-006
—--'--'_-.-ﬂ e e e e e
[

4-001 4-0402 4-003 4-004

4-0-07 4-0408 60-0-68 60-0-60
= | .} [
L

60-0-72 60-0-73 60-0-74 B0-0-75

b2-0-63 62-0-64 b2-0-65 b2-0-66
trnOwbct: trn15715b trn2wqB8k trn&rdmdb
trnter3fh trnwibsinb

?_

5

3

1'I 14

F_'

5

B

11

14

2531114 ?_531114 2 5 8 11 14 2 5 8 11 14
Cumulative Time

Lab

|AR.
Lubrizol
SwRl
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Intake Manifold Absolute Fressure CAM (kFa)

220
215-
210-
205-
200-
195
190
185

220
215-

2104

205-
200-
195
190
185

220
215-
210-
205-
200-
195

185

220
215-
210-
205-
200-
195
190
185

220~
215-
210-
205-
200-
195
190
185

9

2-0-0

62-0-61

trn2wgisb

Low Event Oil

Run ID/Test #

2-0-02

MMl

62-0-62

trnn5dnvi

2-0-07

4-0-05

60-0-72

trntxr3fb

2-0-08

II

4-0-06

60-0-73

trnwbsEnb

T
739 11 13

= —

— ]

.

-

L

on o

)

T
39

1 13

T
0123456739 11 13

Cumulative Time

4.0
3.0
204l Cylinder PP & MFB2
1.0
0.0
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Intake Manifold Absolute Pressure CAN (kPa) ZOOMED IN

230 -
190
150+
110
70
a0

230
190
150
110
70
a0

230
190
150
110
704
30

230
190
150
110

704

230
190
150
110

704

High Event Oil

Run ID/Test &
2-003 2-0-04 2-005 2-006
e R .,

4-0-01 4-0-02 4-0-07 4-0-08
1 m U |
60-0-63 60-0-69 60-0-74 60-0-75

R L
— __—— e S

62-0-63 62-0-64 62-0-65 62-0-66

trn0wéct: tm15715b trndrdmdkb trnc7 2yxb
N i es—w—— Wy

T T
9 1113 0

TTT T[T T[T T[T [ [ [ " T
9 11 13

T T
g 11 13 012345
Curnulative Time

LR R T T T T T 7T ] AR T T T T T T 7T ]
0123456789 1113 012345678 678 12345678

30
26
21
‘IﬁA” Cylinder PP & MFB2
12
7
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Fuel Rail
Pressure CAN



Fual Rail Pressure CAM (kP a)

Run IDyTest #
2-0-01 2-0-02 2-0-03 2-0- 2-0-05 2-0-06

2-0-07 2-0-08 4-0- 4-0-02 4-0-03 4-0-04

4-0-05 4-0-06 4-0-07 4-0-08 B0-0-65 B0-0-69

60-0-70 80-0-71 60-0-72 60-0-73 B0-0-74 B0-0-75

62-0-61 b2-0-62 62-0-63 B2-0-64 B2-0-65 B2-0-66
62-0-67 62-0-68 trn0wbctb trm15715b trn2wgdsk trn&rdmdk
trnc ¥ 2yxb trnn3dnvi trnter3fb trnwbsSnb

r—T1 71 1 T T T T T T T T T T T T T T T T T T T T T T T T T 1
4 2 5 & 1114 2 5 & 1114 2 5 8

Cumulative Time

Lab

AR
Lubrizol
Swhl
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Fuel Rail Pressure CAMN (kFa) ZOOMED IN

Run ID/Test #
2-0-0 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06

4-0-04

60-0-60
60-0-70 60-0-7 60-0-72 60-0-73 60-0-74 60-0-75
B2-0-61 b2-0-62 B2-0-63 b2-0-64 b2-0-65 b2-0-66

62-0-67 62-0-68 trn0wéct: tm15715b trn2wgdsb trndrdmdk

trnc7 2yxb trnn5dnvb trntxr3fb trnwbs&nkb

T T T 1 T T T T T 1 T T T T 1
2 5 8 1 14 2 5 8 1 14 2 5 8 1 14 2 5 8 114 2

Cumulative Time

Lab

|AR.
Lubrizol
SwiRl
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ZOOMED IN

Fuel Rail Pressure CAN (kPa)

Low Event Oil

Run ID/Test #
2-002 2-0407

4.0
3.0
2.0 Al Cylinder PP & MFB2
1.0
0.0

10400
9300
9200
3600
2000
trn2wgisb trnn3dnvb trntxr3fb trnwbs8nb

-

A RARE R R R -|-|-|-|.-|-|-|-|-|-|-|-|-|-|-.|-| -|-|-|-|-|-.|-|-|-|-|-|-|-|-|-|-|
89 11 13 0123456789 11 13 0123456789
Cumulative Time 119

R
012



ZOOMED IN

Fuel Rail Pressure CAMN (kPa)

High Event Oil

Run ID/Test # 30
2-0-03 2-0-04 2-0-05 2-0-06 26
21
1EAII Cylinder PP & MFE2

12
-

4-0-M 4-0-02 4-0-07 4-0-03

Q400 —
BEO0 —
8200 —
7600 — s '

60-0-68 60-0-69 60-0-74 60-0-75

62-0-63 62-0-64 62-0-65 62-0-66

10600
10000
9400 |
£B00 |
£200
7600 —

10600 -

trnOwbctd trn15715b trn&rd mdb

R R R R R
49 11 13 0O

I L LA L L L L L L L L L L L AL I L T
9 11 13 0123456789 11 13 1] 9 11 13
Cumulative Time 120

[w=



Boost Absolute

Pressure - Raw Value
CAN



2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06 . |AR

Boost Absolute Pressure - Raw Yalue CAN (kPa)

150
140
90—
40

190 —
140
o0
A0

190 —
140
o0
A0

190 —
140
o0
A0

190
140
o0

4-0-02

4-0-038

A0—

190
140
o0
A0

190
140
o0

60-0-73
T S N SN R Sl
62-0-64
EE-IIE EE-E - trn0wéct: tm15715b - trn 2quBb trnérdmdkb
L
trnwbs&nb

A0—

T T T 1
Z 5 & 1M 14

Cumulative Time




Boost Absolute Pressure - Raw Walue CAM (kPa) ZOOMED IN

220
210

220
210-
200-
190

220
210-
200
190

220
210-
200-]
190

220
210}
200
190

220
210}
200-]
190

P_?_EI—:
210
200

Run ID/Test #
2-0-0 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06

2-0-07 2-0-08 4-0-01 4-0-02 4-0-03 4-0-04
I Sy Alaais 1 gEmAEEE EEERE  DASYRNE
4-005 4-006 4-0407 4-008 60-0-68 a0-0-69

80-0-70 60-0-71 60-0-72 60-0-73 B0-0-74 B0-0-75

62-0-61 B2-0-62 B2-0-63 62-0-64 B2-0-65 B2-0-66
62-0-67 B2-0-68 trnOwacts trn15715b trn2wagi8k trn&rdmdkb
trnc ¥ 2yxb trnn5dnvi trnter3fb trowbs8nk

T T T T T T T T T T T
2 5 8 11 14 2 5 & 11 14 Z 5 & 11 14 2 5 8 11 14 2 5 8 11 14 2 5 8 11 14
Cumulative Time

Lab

|AR.
Lubrizol
SwRl
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Boost Absolute Pressure - Raw Walue CAMN (kPa) ZOOMED IN

220

210

200

190

220

210

2001

190

Low Event Oil

Run ID/Test #
2-001 2-002 2-0407 2-0-08
4-0-03 4-0-04 4-0-05 4-0-06
a0-0-70 60-0-71 a0-0-72 60-0-73

230
210+

200

190

220

210

B62-0-61 62-0-62 B62-0-67 62-0-68

trn2wgdb trnn5dnvi trntur3fl trnwbs8nk

T
9 11 13 0

T T
g9 11 13 01234
Cumulative Time

T T 7T L L L L L R R I R
1234567 56789 11 13 0123456789 11 13

[== I

4.0
3.0
204l Cylinder PP 8 MFB2
1.0
0.0

124



Boost Absolute Pressure - Raw Walue CAM (kPa) ZOOMED IN

High Event Oil

Run ID/Test # 30
2-0-04 2-0-05 2-0-06 75
Creaia = L X 1Y 21
ﬂ L All Cylinder PP & MFB2
' 7
190
4-0-01 4-0-02 4-0-07 4-0-08
220 —
214
208 - 1 . | . .
= i
1961 = L — .
190
060-0-68 60-0-69 60-0-74 60-0-73
20 -
214 .
208
202+ "
196
- WA UIEA SO BN NN
62-0-63 62-0-64 62-0-65 b62-0-66
220 -
214
el
202
1596
190
trnOwacth trn15715b trnSrd mdb trnc i 2yxb
20 |
214
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0123456789 11 13 0123456789 11 13 0123456789 1113 0123456789 11 13

Curnulative Time 125



Turbocharger/Supercharger
Wastegate Solenoid A Duty
Cycle CAN



Turbocharger/Supercharger Wastegate Solenoid A Duty Cycle CAN (%4)

2-0-0

190
140
90—

Run ID/Test #
2-002 2-0-03 2-0-04

2-0-05

2-0-06

A0—

2-0-07

190
150
110

70

2-0-08 4-0-M 4-002

4-0-05
190
140

4-0-03

4-0-04

4-0-06 4-0-07 4-0-08

40—

60-0-70
190
150
110

70

60-0-1 60-0-72 60-0-73

30—
62-0-61

100 — — — —

140
[+

62-0-67

60-0-68

e0-0-69

80-0-74

60-0-75

62-0-62 B2-0-63 62-0-64

62-0-68 trn0wbct tr15715b

1gp - | . N | S ————

150
110
70
30—

trnc7 2yxb
150
140
90—
40—

62-0-65

B2-0-66

trn2wgSs

b trnérdmdb

trnn5dnvi trntxr3fb trnwbsinb

T T T T T 1
2 5 8 114 2 5 8 1 14 2 5 &8 1M 14

Curnulative Time

Lab

|AR
Lubrizol
SwRl
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Turbocharger/Supercharger Wastegate Solenoid A Duty Cycle CAN (%) ZOOMED IN

69—

59
54_
49

69—
B |
59—
54—

Run ID/Test #

2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06

2-0407 2-0-08 4-0-M 4-002 4-0-03 4-0-04

4-0-05

pealiemipny Vovmpasiuy WA SR L g

60-0-70

4-0-06 4-0-07

60-0-M1 60-0-72 60-0-73 B0-0-74 60-0-75

62-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66

62-0-67 62-0-68 trnOwactz trn15715b trn2wgS 8k trn&rdmdkb

e e WL Y

trnc 7 2yxb trntxr3fh

trnn3dnvb trnwbsink

Mdisa R

49

2 5 8

T T T T T T T T T T T T T T T T T
11 14 2 5
Cumulative Time

Lab

I1AR.
Lubrizol
Swhl
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Turbocharger/Supercharger Wastegate Solenoid A Duty Cycle CAM (25) ZOOMED IN

Low Event Oil

Run ID/Test # 4.0
2-0-01 2-0-02 2-0-07 2-0-08 a0
2.0 Al Cylinder PP & MFE2
L re— B
4-0-03 4-0-04 4-0-05 4-0-06
67 . .. - o
63 :
59 T F |
55
514 . . . !
el B
60-0-70 60-0-71 60-0-72 60-0-73
67 .
o 1 Ny
55 . .
51
47
- 62-0-61 62-0-62 62-0-67 62-0-65
63
59
55
314
47—
- trn2wgSab trnn3dnvb trntxr3fb trnwbs8nly
B34 |
59— y . i
= il & g e
51+ :
47
L L L I L I L L L L L I L I L I L L L L L L L L L L
01234536789 11 13 0123456789 11 13 0123456789 11 13 0123456789

Cumulative Time 129



Turbocharger/Supercharger Wastegate Solenoid A Duty Cycle CAN (%) ZOOMED IN

59—
B3
61+
57—
53
49—

59—
65
61
57—
53
49—

59—
65
61
57—
53
45—

ﬁg_
65
61
57
53_
49

High Event Oil

Run ID/Test #
2-0-03 2-0-04 2-0-05 2-0-06

4-0- 4-0-02 4-0-07 4-0-08

62-0-63 62-0-64 62-0-65 62-0-66

trnOwhct trn15715b trn&rdmdb trnc ¥ 2yxb

= o

T — e — T e e — T T T T T
0123456789 11 13 0123456789 11 13 0123456789 11 13 0123456789 11 13
Cumulative Time

30
26

21
16AII Cylinder PP & MFB2

12
-

130



Actual Intake (A)

Camshaft Position
Bank 1 CAN



Actual Intake (A) Carnshaft Position Bank 1 CAMN (Dag)

2-0-01

2-002

Run ID/Test &

2-0-03

2-0-04

2-0-05

2-0-06

2-007

2-0-08

4-0-01

4-0-02

4-0-03

4-0-04

4-005

4-0-06

4-0-07

4-0-08

60-0-68

B0-0-60

60-0-70

60-0-71

60-0-72

60-0-73

60-0-74

B0-0-75

62-0-61

B62-0-62

62-0-63

B2-0-64

b2-0-65

B2-0-66

62-0-67

B62-0-68

trnwbctb

trn15715b

trn2wgB8kb trn&rdmdkb

trnc ¥ 2yxb

tfrnnSdnvb trntxrifb

trnws8n

b

Z 5 8

1 T 1
1 14 Z 5 &

T 1
11 14 2 3 &8 1 14

2 5 &

Cumulative Time

11 14 2 5 &

Lab

|AR.
Lubrizol
SwiRl

132



Actual Intake (&) Carnshaft Position Bank 1 CAN (Deg) ZOOMED IN

Run ID/Test #

2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-0a
-45'4_. [ P S N B [y 1] [ Sepupee S s ald s = m "s s mzas s mEs R 1Y St Y SRR S N Sy — u_'..l.l.'.._.'.._: Jppp— Y Y T Y L LT Sy
e e e | T T E——
47 0 s T | S | I
-7 6
2-0-07 2-0-08 4-0-M 4-0402 4-0-403 4-0-04
-dﬁ'd_mﬂ;m [1 Tel W ST Sy L L | h-"\—":“‘.--!. - i Y, T S S e e [, T T e Wt [ Rere e e N B
e ———— g ——————| H S | | S —
TR TS ETTETETETT SETETETTT LT T T T - rrrTe—
-47 .6
4-005 4-0-06 4-0407 4-0-408 a0-0-68 a0-0-69
T “ o R N R L e TRy
e [ e | —— I R | —— E—
oy jy——— | 1
————— | — — — — = — — m—— m_—
-47.h—
a0-0-70 a0-0-71 a0-0-72 a0-0-73 a0-0-74 a0-0-73
AR p e S s B g e w3k el LiCh s sty miaEd —de S e o | aretAar kil A vl culivrovnis Wit
—— 1 — @1 — |
A7) . T N R N | B B B B N B R S I
-47h- - L= e e == s SR e E d - E | EmE S EEE gt E 8 mf S |8 SES g ERmpEsg o e ampEeE
62-0-61 62-0-62 62-0-63 62-0-64 a2-0-65 62-0-66
-46.4 -
-47 00—
-47 .6
62-0-67 62-0-68 trn0wbct trn15715b trn2wgS8k trn&rdmdb
-46.4 -
-47 0
-47.6—
trnc7 2yxb trnn5dnvb trntxr3fb trnwbs8nk
-46.4 -
-47 00—
-47 .6
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
Z 5 & 1 14 2 5 & 1 14 2 5 & 1 14 2 5 8 11 14 2 5% & 11 14 2 5 & 11 14

Cumulative Time

Lab

|&R.
Lubrizol
SwRl
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Actual Intake (A) Carmshaft Position Bank 1 CAN (Deg) ZOOMED IN

H.l.ll'l IDnESt# Lab
2-0-0 2-0-402 2-0-02 2-0-04 2-0-05 2-0-06 « AR

4050.4— -
A049.9 + Lubrizol
4049.4 = Swhl

4048.4 -
2-0-07 2-0-08 4-0-M 4-0-02 4-0-03 4-0-04

4050.4 -
4045.9
4049.4 -
4048.9—
4048.4 -

4-0-05 4-0-06 4-0-07 4-0-08 60-0-68 60-0-69

4050.4—
4045.9
4049.4 -

4048.4 -
60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75
4050.4—

4045.9
4049.4 -

40428.4 -

62-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66

4050.4—
4049,9
4049.4 -
4048.9—
40428.4 -

62-0-67 62-0-65 trn0wbctb trn15715b trm2wgSab trnSrdmdl

4050.4—
4049.9—
4049.4 -
4048.9—

40434 T mrr—

] .
el T T ] - - - u "u . - -
TR AR e "L L1 P P i T a1 Y THNR - = nee, - " AV TSN e

mam om mmmoEm e —

trnc7 2yxb trnn3dnvb trntxr3fb trnwbs8nly

4050.4 - - - A R wLLL T
A049.9 et s o hia L ole B . DSl L. lwit A
40494 | I | — . S, |
4048.9 | D——
AR A T = g T |, ———E
T T T T T T T T T T T 1 T T T 1 T T T
2 5 & 11 14 2 5 8 11 14 2 5 8 11 14 2 5 8 11 14 2 5 8 11 14 2 5 8 111

Cumulative Time 134

T —



Actual Intake (A) Camshaft Position Bank 1 CAN (Deg) ZOOMED IN

-46.2 -

-46.5,

-46.8
47,1
-47.4-]

-46.2 -

465 . -

-46.8-
-47.1-]
-47.4-]

-46.2
465
-46.8-
47,1
-47.4-]

-46.2
-46.5-
-46.8-
-47.1-]
-47.4-]

-46.2
-46.5
-46.8
-47.1
474

2-0-02

Low

Run ID/Test #

Event Oil

2-0-07

4-0-03 4-0-04 4-0-03 4-0-06
60-0-70 80-0-71 60-0-72 B0-0-73

62-0-61

trn2wgd ik

62-0-62

trnn3dnvb

trntur3ifb

trnwbs8nb

1 13

R
0123456729

1 13

01234

Cumulative Time

T 17T
56789 11 13

L R N
0123456729

4.0
3.0
2.0 Al Cylinder PP & MFB2
1.0
0.0
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Actual Intake (A) Camshaft Position Bank 1 CAN (Deg)  ZOOMED IN

4050.0—
4049.6
4049,2 —
40488
40484 -

4050.0—
40496
4049.2 -
4048.8
4048.4

4050.0
4049.6
4049.2 —
40488
40484 -

4050.0—
40496
4045.2 —
4048.8 -
4048.4

4050.0- -,
4049.6

4049.2 —
4048.8 -
40484

2-0-0

4-0-03

60-0-70

62-0-61

trn2wgisb

2-0-02

4-0-04

60-0-71

62-0-62

trnn3dnvb

Low Event Oil

Run ID/Test #
2-007

4-0-05

B0-0-72

62-0-67

trnturifb

2-0-08

4-0-06

60-0-73

62-0-68

trnwhs8nb

) —

(RARERAR
11 13 0123456789
Cumulative Time

1 13

i —
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Actual Intake (A) Carmshaft Position Bank 1 CAN (Deg) ZOOMED IN
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Actual Intake (A) Camshaft Position Bank 1 CAM (Deg) ZOOMED IN
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Actual Exhaust
(B) Camshaft
Position Bank 1

CAN



Actual Exhaust (B) Carmshaft Position Bank 1 CAN (Dag)
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Actual Exhaust (B) Camshaft Position Bank 1 CAM (Deg) ZOOMED IN
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Actual Exhaust (B) Carnshaft Position Bank 1 CAN (Deg) ZOOMED IN
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Actual Exhaust (B) Camshaft Position Bank 1 CAM (Deg) ZOOMED IN
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Intake (A) Camshaft
Position Actuator
Duty Cycle Bank 1

CAN



Intake (A) Carnshaft Position Actuator Duty Cycle Bank 1 CAN (%46)
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Intake (A) Camshaft Fosition Actuator Duty Cycle Bank 1 CAN (%) ZOOMED IN

Run ID/Test #
2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06

Lab

+« |AR
48,0 . .
46.0 Lubrizol

44,0 - SWH'
47.0—| Ty | S s  FEEE  y jaie

40.0— s
2-0-07 2-0-08 4-0-M 4-0-02 4-0-03 4-0-04

48.0—
46.0—

44,0
42,0

T T e e R T e e w—

4-0-05 4-0-06 4-0-07 4-0-03 60-0-65 B0-0-69
43.0—

46.07 Wil Y VSN MR
44,0

proea— R S p——

40,0 e

60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 B0-0-75
43.0—

o e vt W gy S

42,0 A RS et SNk R I SRR DEEE o YRR NS
40,0

a2-0-61 62-0-62 62-0-63 62-0-64 62-0-65 62-0-66
48.0- pre. pel iy iipeanpt AR
46,0 g

47.0 | mmnn s gy o e s Ll

40.0—

62-0-67 62-0-68 trn0wécth trn15715b trn2wglab trnérdmdkb
43.0—

=
0 e e (S

420
40,0 SRR R

trnc7 2yxb trnnSdnvi trntxr3fb trawbs8nb
43.0—

46,0
gy ipatdinsh P
4204 . [
40,0 RN LT
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
2 5 &8 11 14 2 5 & 11 14 2 5 8 11 14 2 5 & 11 14 2 5% & 11 14 2 5 & 11 14

Curnulative Time

146



Intake (A) Camnshaft Position Actuator Duty Cycle Bank 1 CAM (25 ZOOMED IN
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Intake (&) Carnshaft Position Actuator Duty Cyele Bank 1 CAM (%) ZOOMED IN
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Exhaust (B) Camshaft
Position Actuator
Duty Cycle Bank 1

CAN



Exhaust (B) Carnshaft Position Actuator Duty Cycle Bank 1 CAMN (%)
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Exhaust (B) Carnshaft Pasition Actuator Duty Cycle Bank 1 CAN (%) ZOOMED IN
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Exhaust (B) Camshaft Position Actuator Duty Cycle Bank 1 CAN (%) ZOOMED IN
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Exhaust (B) Camshaft Position Actuator Duty Cycle Bank 1 CAM (%) ZOOMED IN

47.5-
46.0 -
44.5-
43.0
41.5-
40.0-
38.5-

47.5
46.0 -
44.5-
43.0-
41.5+

38.5-

47.5—
46.0 -
44.5-
43.0-
41.5+

38.5-

47.5—
46,0

43.0-
41.5+
40,0
38.5-

47.5—
46.0

43.0-
41.5-
40,0

38,5

High Event Oil

Run ID/Test #
2-003 2-0-04 2-005 2-0-06

4-0-M 4-0-02 4-0-07 4-0-08
[ 1 R . I
e R
60-0-68 60-0-69 60-0-74 60-0-75

sy iy | PR i) Sy
ea—— Y sy

62-0-63 62-0-64 62-0-65 62-0-66

trn0wbct trm15715b trnérdmdkb trncT 2yxb

. TR Y |
_ _ pm am

T T
9 1113 0

T T
g9 11 13 01234
Curnulative Time

T T T T ] T 77T T ] L LU L L L L I L R
012345678 1234567 56789 11 13 0123456789 11 13

30
26

21
16AII Cylinder PP & MFB2

12
-

153



Charge Air Cooler
Temperature Bank
1 Sensor 1 - Raw

CAN



Charge Air Cooler Temperature Bank 1 Sensor 1 - Raw CAN (Deg O)
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Charge Air Cooler Ternperature Bank 1 Sensor 1 - Raw CAMN (Deg ©) ZOOMED IN
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Charge Air Cooler Ternperature Bank 1 Sensor 1 - Raw CAN (Deg ©)  ZOOMED IN
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Charge Air Cooler Ternperature Bank 1 Sensor 1 - Raw CAN (Deg ©) ZOOMED IN
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Cylinder 1
Knock/Combustion
Performance

Counter CAN



Cylinder 1 Knock/Combustion Performance Counter CAM (M/A)

2-0-01

2-0-02

Run ID/Test #
2-003

glr—

190
150
110
70|
34}_

190
150
110

2-007

2-0-08

70—

190

110
70|
}D_

190
150
110
70|
3,]}_

190 -
110
70-
30 -
190 -
110
70-
30 -
190 -
110

T0+
30

4-0-05

4-0-06

2-0-04

2-0-05

2-0-06

4-0-

4-002

4-0-07

4-0-08

60-0-70

60-0-71

60-0-72

60-0-73

4-0-03

4-0-04

60-0-68

60-0-60

60-0-74

60-0-75

62-0-61

62-0-62

62-0-63

62-0-64

62-0-65

62-0-67

62-0-65

trnc7 2yxb

trndwbct

trn15715b

p———

_-—-—"""_—.-._—.-—-

trnn3dnvb

trntur3fb

trnwbsinb

trn2wgd ik

e

62-0-66

———— —

trnérdmdb

T T T 1
5 8 11 14 2 5

Cumulative Time

T
3

T 1
11 14

Lab

|AR.
Lubrizol
SwiRl

160



Cylinder 1 Knock/Cormbustion Performance Counter CAMN (M/A)
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0123456789 11 13 01234567829 11 13

Cumulative Time

4.0
3.0
2.0All Cylinder PP & MFB2
1.0
0.0
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Cylinder 1 Knock/Combustion Perforrmance Counter CAMN (M/A)

High Event Oil

Run ID/Test # 30

2-0-03 2-0-04 2-005 2-0-06 36

| ——
170 21 :

All Cylinder PP & MFB2

140 16
110

80— I [ 12
5{:'_ —— _I||'

20—

4-0-01 4-0-02 4-007 4-0-08
200
170

110
80— - -

20—

60-0-68 60-0-60 60-0-74 60-0-75
200

170+ —

110
a0—
50—
20—

62-0-63 62-0-64 B2-0-65 B2-0-66
200
170+

110
a0—

20—

trnOwhct trn15715b trn&rdmdb trnc ¥ 2yxb
200
170+
140+
110

80— ——

20— ———r
T RN RN
01234536789 11 13

T T
9 11 13 0123456789 11 13
Cumulative Time

11 13

) —
i —
W —

162



Cylinder 2
Knock/Combustion
Performance

Counter CAN



Cylinder 2 Knock/Cormbustion Performance Counter CAN (MN/A)

240
190
140
S0 -

2-0-01

2-0-02

Run ID/Test #
2-0-03 2-0-04

2-0-07

2-0-08

2-0-05

2-0-06

4-0-01 4-0-02

4-0-05

4-0-06

4-0-03

4-0-04

4-0-07 4-0-03

60-0-65

60-0-69

60-0-70

60-0-11

60-0-72 60-0-73

60-0-74

B0-0-75

62-0-61

62-0-62

62-0-63 B62-0-64

—

B62-0-67

62-0-68

trnlwbcth trm15715b

trnc ¥ 2yxb

A0 -

62-0-65

— lp—

— ———

B2-0-66

trn2wqB8b trnrdmdb

trnnSdnvb trnturifb troowbs8n

b

I L
11 14 2 5 &8 1 14 Z 5 8

Cumulative Time

1
11 14 2 5 8

Lab

|AR.
Lubrizol

Swhl
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Cylinder 2 Knock/Combustion Performance Counter CAM (M/A)

240
210
180
150
120

90—

F0—

240
210+
180
150+
120

90—

60—

240
210
180
150
120

90—

F0—

240
210+
180
150
120

90—

60—

240
210
180
150
120

90—

2-0-01

Low Event Oil

Run ID/Test &
2-0-02 2-0-07 2-0-08

4-0-03

4-0-04 4-0-05 4-0-06

60-0-70

62-0-61

trn2wqgisik

80-0-71 60-0-72 60-0-73

62-0-62 62-0-67 62-0-68

trnn3dnvb trntxr3fb trnwhs8nb

T T T T T 7T T R AR
0123456789 11 13 0123456739 11 13 0123456789 N

Cumulative Time

4.0
3.0
2.0 Al Cylinder PP & MFB2
1.0
0.0



Cylinder 2 Knock/Combustion Performance Counter CAN (MN/A)

230
190
150
110

70

230
190
150
110

70

230
190
150
110

70

230
190
150
110

70

230
150
150
110
70—
304

2-0-03

4-0-01

2-0-04

High Event Oil

Run ID/Test #
2-005

4-0-02

4-0-07

60-0-65

62-0-63

trn0wbci

60-0-69

60-0-74

2-0-06

4-0-08

60-0-75

62-0-64

62-0-65

trn15715b

trn8rd mdb

62-0-66

trnc7 2yxb

T
29

1

13

T
0

T
1

T
2

T
3

|
4

T
5

7177
789

LN L L L R L R R R |
11 13 012345

Curnulative Time

T7T7T
6789

1

13

T
0

T
1

T
2

T
3

11 13

30
26
21

_IEAII Cylinder PP & MFE2

12
<
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Cylinder 3
Knock/Combustion
Performance

Counter CAN



Cylinder 3 Knock/Combustion Perforrmance Counter CAN (M)

150 2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06 . |AR

110 + Lubrizol

70— = SwRl

150 2-0-07 2-0-08 4-0-M 4-0-02 4-0-03 4-0-04

110
_l'r{:l_ - _-._._._...—l-l' .

150 4-0-05 4-0-06 4-0-07 4-0-08 60-0-65 60-0-69

110 ——
70—

60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 B0-0-73

e —

150
110
70—

1%0 62-0-61 62-0-62 62-0-63 B2-0-64 62-0-65 62-0-66

110
70—
30— .

62-0-67 62-0-68 trnOwbct: trn15715b trn2wqgB8b trn8rdmdk

— il

150+
110+
70

L —

trncy 2yxb trnn5dnvi trnter3fh trnwGsinb

150
110+
70—

T T T T T T
2 5 8 11 14 2 5 8 11 14 2 5 8 11 14 2 5 8 11 14 2 5 8 11 14 2 5 8 11 14
Cumulative Time 168



Cylinder 3 Knock/Combustion Performance Counter CAN (N/A)

110
095
20—
65—
50—
35
20—

110
95
20—
65—
50—
35
20

110
95—
20—
65—
50—
35
20—

110
95
20—
65—
50—
35
20—

110
95

65—
50—
35
20—

2-0-01

Low Event Oil

Run ID/Test #

2-0-02

4-0-03

2-0-07

2-0-08

4-0-04

4-0-05

4-0-06

60-0-70

62-0-61

trn2wqi8b

60-0-71

60-0-72

60-0-73

62-0-62

62-0-67

trnnSdnvb

trnturifb

62-0-65

trowbsinb

9

11 13

T T T T T T
0123456729

11 13 01234
Cumulative Time

T TTT
5678

9

11 13

MRS RARIRIRE
0123456789

4.0
3.0
2.0All Cylinder PP & MFEB2
1.0
0.0
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Cylinder 3 Knock/Combustion Performance Counter CAMN (M/A)

High Event Oil

Run ID/Test #

2-0-03 2-0-04

4-0-01 4-0-02

60-0-69

2-0-05 2-0-06

4-0-07 4-0-08

60-0-74 B0-0-75

62-0-63 62-0-64

e E—
— —

trndwbct trm15715b

——
—_—

62-0-65 B2-0-66

trné&rdrdb trnc7 2yxb

—

T L R R
49 M 13 0123456729 11 13

RN R L L R L L I I I L I L
0123456789 11 13 0123456789 11 13

Cumulative Time

30
26

21
1I5‘Jﬂ'..ll Cylinder PP & MFB2

12
<
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Cylinder 4
Knock/Combustion
Performance

Counter CAN



Cylinder 4 Knock/Combustion Performance Counter CAMN (M/A)

190
140
o0 —

2-0-0

2-0-02

Run ID/Test #

2-0-03 2-0-04

40 -
104

190
140
90 -

2-0-07

2-0-08

A0
104

190
140

4-0-05

4-0-06

2-0-05 2-0-06

4-0-01 4-0-02

4-0-03 4-0-04

4-0407 4-0-08

90 -
A0
10

80-0-70

60-0-71

60-0-72 80-0-73

B0-0-68 60-0-60

B0-0-74 60-0-73

190
140
o0 —
A0
10

190
140
90—
A0 -

10"

62-0-61

B2-0-62

190
140
90—
A0 —
10

190
140
90—
A0 -
=10

62-0-67

B62-0-68

62-0-63 B2-0-64

B2-0-65 62-0-66

trnlwbct trn15715b

trn2waqgl8k trn&rdmdb

trnc ¥ 2yxb

trnnSdnvb

trntxrifb trnwhsBnb

T T
11 14 2 5 8 11 14
Cumulative Time

Z 5 8

Lab

| &R,
Lubrizol
SwRl

172



Cylinder 4 Knock/Combustion Performance Counter CAN (M/A)

220+
180
140
100
60—
20—
20

220
180
140
100

20
20

220
180
140
100
60—
20+
20

220+
180
140
100
60—
20
20

220
180
140
100
60—
20+
=20

Low Event Oil

Run ID/Test #

2-0-01 2-0-02 2-0-07 2-0-08

4-0-03 4-0-04 4-0-05 4-0-06

60-0-70 60-0-71 60-0-72 60-0-73

62-0-61 62-0-62 62-0-67 62-0-68

trn2wqi8b trnn5dnvh trnter3fh trowts8nk

11 13

LI L LI L L L I I R I
11 13 01234567389

Cumulative Time

I L L L U I L I L I R L R L LI L L R B R R L R R
0123456739 11 13 0123456729 11 13 0123456729

4.0
3.0
204l Cylinder PP & MFE2
1.0
0.0
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Cylinder 4 Knock/Combustion Performance Counter CAM (M/A)

220
180
140
100

&0 —

20—
20

220
180
140
100
60—
20—
-20-

220
180
140
100
&0 —
20
20

220
180
140
100

&0 —

20
20

220
180
140
100
el
20—
-0

High Event Oil

Run ID/Test #

2-0-03 2-0-04 2-0-05 2-0-06

4-0-01 4-0-02 4-0-07 4-0-08

60-0-68 60-0-69 60-0-74 60-0-75

62-0-63 62-0-64 62-0-65 62-0-66

trn157 15k trndrdmdk trnc 7 2yxb

trn0wbcth

T T T T T
3456789

11 13

T T T T T T T T T T T
1 13 01

T T T T T T 171
3456789 11 13 0123456729

Cumulative Time

T T T T T T T
0123456789 11 13 01

30
26

21
EAII Cylinder PP & MFB2

12
7
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Accelerator Pedal
Position D CAN



Accelerator Fedal Fosition 0 CAMN (56

35_
0
22_
14

B—

35_
30
22—
14

B—

3{,_
22_
14|

E_

3_8_
3{,_
22_
14

5_

38—

22
14
5_

3_3_
}D_
22_
14

5_

35_
}D_
22_
14

2-0-01

2-0-02

Run ID/Test #
2-0-03

2-0-04

2-0-05

2-0-06

2-0-07

2-0-08

4-0-05

4-0-06

4-0-01

4-0-02

4-0-03

4-0-04

4-0-07

4-0-08

80-0-70

62-0-61

62-0-67

trnc ¥ 2yxb

60-0-71

B2-0-62

B62-0-68

trnnSdnvb

60-0-72

62-0-63

trnwbcth

60-0-73

B2-0-64

trn15715b

60-0-65

60-0-74

62-0-65

trn2wqB8b

60-0-69

B0-0-75

B2-0-66

trnérdmd

b

trnturifb

trnwbs8nb

I
5 &8 1114 2 5 &8

Cumulative Time

Lab

AR
Lubrizol

Swhl

176



Accelerator Pedal Position D AN (%) ZOOMED IN

2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06 - |AR
*  Lubrizol
—_— .. : - : e — | —— « Swhl

2-0-07 2-0-08 4-0-M 4-0-02 4-0-03 4-0-04

4-0-05 4-0-06 4-0-07 4-0-08 60-0-68 60-0-69

60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75

62-0-61 62-0-62 62-0-63 b2-0-64 62-0-65 b2-0-66

62-0-67 62-0-68 trn0wécth trm15715b trn2wqB8b trn&rdmdk

trnc¥ 2yxb trnn3dnvi trnter3fly trnwsink

1 T T T 1 T T T 1 T T T 1
2 5 8 114 2 5 & 11 14 2 5 8 114 2 5 & 11 14 Z 53 & 114 2 5 & 1M 14

Cumulative Time

177



Accelerator Pedal Position D CAN (%) ZOOMED IN

Run ID/Test &

=7 2-0-01 2-0-02 2-0-03 2-0-04 2-0-05 2-0-06

1.8

1.6

=7 2-0-07 2-0-08 4-0-01 4-0-02 4-0-03 4-0-04

| AE——— LT | A

18- prri— =

1.5—- mnin - —wwe al r- mrinttendnenliideblitt 1 : -

o 4-0-05 4-0-06 4-0-07 4-0-08 60-0-68 60-0-69

i W I I

1.8

1| e s bt s llsmsrerabeie ik, | el —

o7 60-0-70 60-0-71 60-0-72 60-0-73 60-0-74 60-0-75

1.8

1.6

=7 62-0-61 62-0-62 62-0-63 62-0-b4 b2-0-65 b2-0-66

1.8

1.6

20 62-0-67 62-0-68 trn0wbctb trn15715b trn2wqg88k trn&rdmdkb

1.8

1.6

27 trnc¥ 2yxb trnnSdnvi trntxr3fl trnwGsink

1.8

1.6
T T T 1 T T 1 T T T 1 T T T 1 T T T 1 T T T 1
2 5 8 1 14 5 8 N4 2 5 & 1M14 2 5 & 14 2 5 & 114 2 5 & 11 14

Curnulative Time

Lab

IAR
Lubrizol
Swhl

178



Accelerator Pedal Position D CAM (%) ZOOMED IN

2-0-01

4-0-03

60-0-70

B62-0-61

trn2wga8k

Low Event Oil

Run IDyTest #

2-0-02

2-0-07

2-0-08

4-0-04

60-0-71

62-0-62

trnn3dnvl

4-0-05

60-0-72

62-0-67

trntxr3fh

4-0-06

60-0-73

B62-0-68

trnwbsEnb

TTT7T7]
1113 0123

|
4

T
5

T
]

I
7

T
3

9 1113 01234

Cumulative Time

T
5

717171
6789 11 13

T
0

T
1

T
2

T
3

T T T T 7]
456789 11 13

4.0
3.0
20All Cylinder PP & MFB2
1.0
0.0

179



Accelerator Pedal Position D CAM (%) ZOOMED IN

Low Event Oil

Run ID/Test # 4.0
2-0-01 2-0-02 2-0-07 2-0-08 3.0
1.98 —

1.90 204l Cylinder PP & MFB2

1.82 1.0
1.74 5

1.66 — 0.0
1.58 <
1.50 -

4-0-03 4-0-04 4-0-05 4-0-06
1.98
1,90
1.5z | Ny  As LD TR N ———
174
1.66 P ST
1.58
1,50

60-0-70 60-0-1 60-0-72 60-0-73
1.93
1.90
1.82
1.74 -
1.66—
1.53
1.50

62-0-61 62-0-62 62-0-67 62-0-68
1.98 -
1.90
1.82
1.74
1.66—
1.58
1.50

trn2wglab trnn3dnvb trntxr3flb trnwbs&nb
1.93
1.90
1.82
1.74-
1.66—
1.53
1.50

T T T T T T T T T T T T T T T T T T T T T
a9 11 13 0123456789 11 13 0123456789 11 13 0123456789 11 13
Cumulative Time 180



ZOOMED IN

Accelerator Pedal Position D AN (56)

High Event Oil

Run ID/Test # 30

2-0-03 2-0-04 2-0-05 2-0-06 26
40.8 -

21
40,0+ 1EI;!f'..ll Cylinder PP & MFB2

39.2_ L — L LTI - —— —
o ——————————— 12
3?.6— - — = amomE s . . . - = - m——— . 'Ilr

36.8 -

4-0-M 4-002 4-0407 4-0-08
40.8

40.0-
39.2 -
38.4—
37.6
36.8 - -

60-0-68 60-0-60 60-0-74 60-0-75
40.8
40.0-
39.2 -
38.4—
37.6
36.8 -

62-0-63 62-0-64 B62-0-65 B2-0-66
40.8

40.0-
39.2 -
38.4—
37.6
36.8 -

trnOwbcth trn15715b trn8rdmdb trnc ¥ 2yxb

40.34 e — .

40,0 - ————
3-9.;_'— . § n e — . -
384 mm—m— —

376 - ——
36.8-

R e e e i e
0123456789 11 13 0123456789 11 13 0123456789 11 13 0123456789 11 13
Curmulative Tirme 181



Accelerator Pedal Pasition D CAN (%) ZOOMED IN

20—
1.7+
14—
114

05—

20—
1.7+
144
1.1+

05—

20—
1.7+
144
1.1+

05—

20—
1.7+
144
114

05—

20—

174

144

05—

High Event Oil

Run ID/Test #

2-0-03 2-0-05 2-0-06

4-0-02 4-0-07 4-0-08

60-0-68 B0-0-60 B0-0-74 60-0-75

62-0-63 B62-0-64 B2-0-65 62-0-66

trnOwéGcio trn15715b trn&rdmdk trncy 2yxb

T R LA B RA R R R R R A RA RA LA RA BARA R LARA RAR
3456789 11 13

T T T T T T T =
113 01

IR
11 13 0123456789
Cumulative Time

L R R R R IR BN R R AR R R
23456789 1113 0123456729

30
25

21
_IBAII Cylinder PP & MFB2

12
-

182



