Report Forms
SEQUENCE VIC

VERSI ON: 20020222 BETA

CONDUCTED FOR:

TSTSPON1
TSTSPON2
V = VALID
LasvaLip || = INVALID
N = RESULTS CANNOT BE INTERPRETED (REFER TO
COMMENT SECTION)
NR = Non-reference Oil Test
TSTOIL -
RO = Reference Oil Test
Lab: LaB Date Completed:pTcomp Time CompletegbTTIME
Test Number
Test Stand: STAND Runs On The Star&RUN Engine BNGNO Runs on EngNRUN

Oil Code: oILCODE
Formulation/Stand Code:Forv

Alternate Codes ALTCODE1 ALTCODEZ2 ALTCODES

In my opinion this test OPVALID been conducted in a valid manner in accordance with the VIC Test Procedur
(RR:) and the appropriate amendments through the Information Letter System. The remarks included in the
report describe the anomalies associated with this test.

SUBMITTED BY: SUBLAB
Testing Laboratory

SUBSGIM
Signature

SUBNAME
Typed Name

UBTITLE
Title

Fig. A7.1 Test Report Cover



© © N o o B~ W dhBR-

N NNDN R R R R R R R R R R
w N B O © 0o N o o~ w N B O

Form 2

Sequence VIC

Tableof Contents

Title / Validity Declaration Page
Summary of Test Method

Test Result Summary

Operational Data Analysis
Operational Data Analysis

General Paramter Listing

General Parameter Listing

General Parameter Summary
General Parameter Summary
General Parameter Summary
General Parameter Summary

Critical Parameter Summary - Stage 1
Critical Parameter Summary - Stage 1
Critical Parameter Summary - Stage 2
Critical Parameter Summary - Stage 2
Critical Parameter Summary - Stage 3
Critical Parameter Summary - Stage 3
Critical Parameter Summary - Stage 4
Critical Parameter Summary - Stage 4
Critical Parameter Summary - Stage 5
Critical Parameter Summary - Stage 5
Downtime Occurrences & Outliers

Used Oil Analysis

FIG. A7.2 Table of Contents

Form 1
Form 3
Form 4
Form 5
Form 6
Form 7
Form 8
Form 9
Form 10
Form 11
Form 12
Form 13
Form 13a
Form 14
Form 14a
Form 15
Form 15a
Form 16
Form 16a
Form 17
Form 17a
Form 18
Form 19



Sequence VIC
Form 3

Summary of Test Method

The Sequence VIC is an engine dynamometer test that measures a
lubricant’s ability to improve the fuel economy of passenger cars and light-duty
trucks. The method compares the performance of a test lubricant to the
performance of a baseline lubricant over five different stages of operation.

A 1993 Ford 4.6L spark ignition, V-8 cylinder design, 4-cycle engine is
used as the test apparatus. The engine incorporates overhead camshafts, a
cross-flow, fast-burn cylinder head design, two valves per cylinder, and an
electronic port fuel injection.

The Sequence VIC test incorporates a flush and run type procedure. Each
test consists of two 5-stage fuel economy measurements on baseline oil (BC), one at
the beginning of the test and one at the end. The test oil is evaluated in between the
two baseline runs. The test oil is initially aged during 16 hours of engine operation

at 1500 r/min and 125°C oil temperature. After the initial aging, a 5-stage fuel
economy measurement is taken. The test oil is then aged an additional 80 hours at
an engine speed of 2250 r/min and 135°C oil temperature. Following this final

aging, the test oil once again goes through a 5-stage fuel economy measurement.
The two fuel economy measurements taken on the baseline oil (BC) and a final
value for Fuel Economy Improvement is calculated for the test olil.

Below is a summary of the operation conditions for the aging and 5-stage fuel
economy portions of the test.

Fuel Economy M easurement and Aging Condition

FE Stage Speed (r/min) Torque (N-m) Oil Temp. (°C) |Coolant Temp. ("C)
1 1500 98 125 105
2 800 26 105 95
3 800 26 70 60
4 1500 98 70 60
5 1500 98 45 45
Aging Stage Speed (r/min) Torque (N-m) Oil Temp. (°C) |Coolant Temp. ("C)
1 1500 98 125 105
2 2250 98 135 105

FIG. A7.3 Summary of Test Method




SEQUENCE VIC
FORM 4

TEST RESULT SUMMARY
NON-REFERENCE & REFERENCE OIL TESTS

Lab: LAB

| Date Completed:DTCOMP

| Time CompletedOTTIME

Test Number

Test Stand: STAND | Runs On The StarfsFRUN |

Engine RNGNO |

Runs on EngM&UN

Oil Code: OILCODE

|Engine Serial Number: ENGSN

Formulation/Stand Code:FORM

TEST DOCUMENTATION
BC Before Test Oil BC After

Start Date BCBSDTE DTSTIRT BCASIDT

Start Time BCBSTIM STRTIME BCASTTM

End Date BCBEDTE TODTE DTCOMP

End Time BCBETIM TOTIM EOTTIME

Oil Test Length, hhh:mm BCBTLEN TOLEN BCATESTL

Calibration Oil Batch BCOILBT

Flush Oil Batch BCFOILBT

Laboratory Oil Code LABOCODE

SAE Viscosity Grade SAEVISC

TMC Oil Code (Reference Oil Tests Only) IND

New Qil Viscosity @ 40 °C, cSt VAONEW

New Qil Viscosity @ 100°C, ¢St V100NEW

Aged (80 h) Qil Viscosity @ 40 °C, cSt VV40A80H

Aged (80 h) Qil Viscosity @ 100°C, cSt V100A80

Total Test Length, hhh:mm TESTLEN

Total Engine Hours @ EOT ENHREND

Most Recent Fuel Batch FUELBTID

OVERALL RESULTS
BC Oill Test Oil
Before After Phase | Phase I Phase Il
Fuel Consumed BC1KG BC2KG TO1KG TO2KG TO3KG
Shift Delta, % BCSFTDLT
Fuel Economy Improvement, % FEI1 FEI2 FEI3
FEI Industry Correction Factor, % FEI1CF FEI2CF FEI3CF
FEI Severity Adjustment, % (non-reference tests only) FEI1SA FEI2SA FEI3SA
FEI Final Result, % FEI1FNL FEI2FNL FEISFNL
Total Oil Consumption, mL TOTOCON
Last Reference Oil Test on Stand/Engine History (Non-Reference Tests Only)
Date Completed RDTCOMP Fuel Batch RFUELBID
TMC Oil Code RIND SAE Viscosity Grade | RSAEVISC
Oilcode ROILCODE Calibration Oil Batch | RCALOIL
Runs on Stand RSTRUN Runs on Engine RENRUN
Phase | Phase Il Phase Il
Final FEI Results RFEI1FNL RFEI2FNL RFEISFNL

Fig. A7.4 Test Result Summary - Non-reference and Reference Oil Tests




SEQUENCE VIC

FORM 5

OPERATIONAL DATA ANALYSIS

Lab: LaB

Date Completed:DTcomp

Time CompletedoTTIME

Test Number

Test Stand: STAND

Runs On The StargfRUN

Engine BRGNO

Runs on EngiRUN

Oil Code:

OILCODE

Formulation/Stand Code:FoOrM

Computed Averages
oi | sage | BSFC | BsFc | NG wen | WERE
kg/kW-h CV.% KW Factor kg
1 BFCARB1A BFCCRB1A 15.39 0.0802 WFC_RB1A
BC 2 BFCARB2A BFCCRB2A 2.18 0.0787 WFC_RB2A
BTege 3 BFCARB3A BFCCRB3A 2.18 0.0848 | WFC_RB3A
oil 4 BFCARB4A BFCCRB4A 15.39 0.0864 WFC_RB4A
5 BFCARB5SA BFCCRB5A 15.39 0.0699 WFC_RB5A
Total Fuel Consumed BC1KG
Computed Averages
oi | sage | BSFC | msc | NOUER | wen | W
kg/kW-h CV.% KW Factor kg
1 BFCARCI1A BFCCRC1A 15.39 0.0802 WFC_RC1A
2 BFCARC2A BFCCRC2A 2.18 0.0787 WFC_RC2A
Toeﬁt 3 BFCARC3A BFCCRC3A 2.18 0.0848 WFC_RC3A
Phasel 4 BFCARC4A BFCCRC4A 15.39 0.0864 WFC_RC4A
5 BFCARCS5A BFCCRCHA 15.39 0.0699 WFC_RC5A
Total Fuel Consumed TO1KG

Fig. A7.5 Operational Data Analysis




SEQUENCE VIC

FORM 6

OPERATIONAL DATA ANALYSIS

Lab: LaB

Date Completed:DTcomp

Time CompletedoTTIME

Test Number

Test Stand: STAND

Runs On The StargfRUN

Engine BRGNO

Runs on EngiRUN

Oil Code:

OILCODE

Formulation/Stand Code:FoOrM

Computed Averages
o | sage | BSTC | mrc | Nl wegn | Vegterue
kg/kW-h CV.% KW Factor kg
1 BFCARD1A BFCCRD1A 15.39 0.0802 WFC_RD1A
Test 2 BFCARD2A BFCCRD2A 2.18 0.0787 WFC_RD2A
Oil 3 BFCARD3A BFCCRD3A 2.18 0.0848 WFC_RD3A
Phasel| 4 BFCARD4A BFCCRD4A 15.39 0.0864 WEC_RD4A
5 BFCARDSA BFCCRD5A 15.39 0.0699 WFC_RD5A
Total Fuel Consumed TO2KG
Computed Averages
o | sege | S | serc | temme o wegn | et
kg/kW-h CV.% KW Factor kg
1 BFCARE1A BFCCRE1A 15.39 0.0802 WFC_RE1A
Test 2 BFCARE2A BFCCRE2A 2.18 0.0787 WFC_RE2A
Oil 3 BFCARE3A BFCCRE3A 2.18 0.0848 WFC_RE3A
Phase1 4 BFCARE4A BFCCRE4A 15.39 0.0864 WFC_RE4A
5 BFCARESA BFCCRESA 15.39 0.0699 WFC_RESBA
Total Fuel Consumed TO3KG
Computed Averages
on | see | (JBSFC | oEre | T | Wes | MCoined”
kW kg
1 BFCARA1A BFCCRALA 15.39 0.0802 WFC_RA1A
BC 2 BFCARA2A BFCCRA2A 2.18 0.0787 WFC_RA2A
,?I\_fé;r 3 BFCARA3A BFCCRA3A 2.18 0.0848 WFC_RA3A
oil 4 BFCARA4A BFCCRA4A 15.39 0.0864 WFC_RA4A
5 BFCARASA BFCCRASA 15.39 0.0699 WFC_RABA
Total Fuel Consumed BC2KG

Fig. A7.6 Operational Data Analysis




SEQUENCE VIC
FORM 7

GENERAL PARAMETER LISTING

Lab: LaAB

Date Completed:DTcomp

Time CompletedoTTIME

Test Number

Test Stand: STAND

Runs On The StargfRUN

Engine BRGNO

Runs on EngiRUN

Oil Code:

Formulation/Stand Code:FoOrRM

16 Hour Aging

SPEC AVERAGE A MAXA MINA
1. Speed, r/min 1500+ 5 ARPM16H XRPM16H IRPM16H
2. Torque, N-m 98 +0.10 ALD16H XLD16H ILD16H
3. Oil Gallery Temperature, °C 125+ 2 AOGT16H XOGT16H IOGT16H
4. Coolant Inlet Temperature, °C 105+£2 ACINT16H XCINT16H ICINT16H
5. Oil Circulation Temperature, °C Record ASMPT16H XSMPT16H ISVIPT16H
6. Coolant Out Temperature, °C Record ACOT16H XCOT16H ICOT16H
7. Intake Air Temperature, °C 272 AINAT16H XINAT16H IINAT16H
8. Fuel to Flowmeter Temperature, °C 20-32 AFTMM16H XFTMM16H IFTMM16H
9. Fuel to Fuel Rail Temperature, °C 20+ 2 AFTFR16H XFTFR16H IFTFR16H
10. Load Cell Temperature, °C Record ALCT16H XLCT16H ILCT16H
11. Oil Heater Temperature, °C 205 max AHEAT16H XHEAT16H IHEAT16H
12. Intake Air Pressure, kPa 0.05 +0.02 AINAP16H XINAP16H [INAP16H
13. Fuel to Flowmeter Pressure, kPa 100 min AFPMM16H XFPMM16H IFPMM16H
14. Fuel to Fuel Rail Pressure, kPa 205 - 310 AFPFR16H XFPFR16H IFPFR16H
15. Intake Manifold Pressure, kPa abs. Record AINTV16H XINTV16H [INTV16H
16. Exhaust Back Pressure, kPa abs. 104 £0.20 AEXBP16H XEXBP16H IEXBP16H
17. Engine Oil Pressure, kPa Record AOGP16H XOGP16H IOGP16H
18. Coolant Flow, L/min 130+ 4 AMCF16H XMCF16H IMCF16H
19. Fuel Flow, kg/h Record AFFLO16H XFFLO16H IFFLO16H
20. Intake Air Humidity, grains/kg 11.4+0.8 AINAH16H XINAH16H IINAH16H
21. Air/Fuel Ratio Record AAFR16H XAFR16H |AFR16H
22. Crankcase Pressure, kPa 0.00 £ 0.2% ACCV16H XCCV16H ICCV16H

Based ona minimum of one determination per hour

Fig. A7.7 General Parameter Listing




SEQUENCE VIC
FORM 8
GENERAL PARAMETER LISTING

Lab: LaAB

Date Completed:DTcomp

Time CompletedoTTIME

Test Number

Test Stand: STAND

Runs On The StargfRUN

Engine BRGNO

Runs on EngiRUN

Oil Code:

Formulation/Stand Code:FoOrRM

80 Hour Aging

Based ona minimum of one determination per hour

Fig. A7.8 General Parameter Listing

SPEC AVERAGE A MAXA MINA

1. Speed, r/min 2250+ 5 ARPM80H XRPM80H IRPM80H
2. Torque, N-m 98 £0.10 ALD8OH XLD80H ILD80H
3. Oil Gallery Temperature, °C 135+ 2 AOGT80H XOGT80H IOGT80H
4. Coolant Inlet Temperature, °C 105+£2 ACINT80H XCINT80H ICINT80H
5. Oil Circulation Temperature, °C Record ASMPT80H XSMPT80H ISVIPT80H
6. Coolant Out Temperature, °C Record ACOT80H XCOT80H ICOT80H
7. Intake Air Temperature, °C 272 AINAT80H XINAT80H IINAT80H
8. Fuel to Flowmeter Temperature, °C 20-32 AFTMMS80H XFTMMS80H IFTMM80H
9. Fuel to Fuel Rail Temperature, °C 20+ 2 AFTFR80H XFTFR80H IFTFR80H
10. Load Cell Temperature, °C Record ALCT80H XLCT80H ILCT80H
11. Oil Heater Temperature, °C 205 max AHEATS0H XHEATS80H IHEATS0H
12. Intake Air Pressure, kPa 0.05 +0.02 AINAPSOH XINAP8OH [INAP8OH
13. Fuel to Flowmeter Pressure, kPa 100 min AFPMMB80H XFPMMB80H IFPMM80H
14. Fuel to Fuel Rail Pressure, kPa 205 - 310 AFPFR80H XFPFR80H IFPFR80H
15. Intake Manifold Pressure, kPa abs. Record AINTV80H XINTV80H [INTV80H
16. Exhaust Back Pressure, kPa abs. 104 £0.20 AEXBPSOH XEXBPSOH |EXBP80OH
17. Engine Oil Pressure, kPa Record AOGP80H XOGP80H |OGP80H
18. Coolant Flow, L/min 130+ 4 AMCF80H XMCF80H IMCF80H
19. Fuel Flow, kg/h Record AFFLOS80H XFFLO80H IFFLO80H
20. Intake Air Humidity, grains/kg 11.4+0.8 AINAHB0H XINAH80H IINAH80H
21. Air/Fuel Ratio Record AAFRS0H XAFR80H | AFR80H
22. Crankcase Pressure, kPa 0.00 £ 0.25 ACCV80H XCCV80H ICCV80H
A




GENERAL PARAMETER SUMMARY

SEQUENCE VIC

FORM 9

Lab: LaB

Date Completed:DTcomp

Time CompletedoTTIME

Test Number

Test Stand: STAND

Runs On The StargfRUN

Engine BRGNO

Runs on EngiRUN

Oil Code: oILCODE

Formulation/Stand Code:FoOrRM

BC Before Test Qil

General Parameters

Stage
Spec 1 2 3 4 5

1. Qil Circulation Temperature, °C Record OCT_RBO1 | OCT_RB02 | OCT_RB03 | OCT_RB04 | OCT_RB05
2. Coolant Out Temperature, °C Record | COT_RBO1 | COT_RB02 | COT_RB03 | COT_RB04 | COT_RB05
3. Fuel to Flowmeter Temperature, °C 20-32 FFT_RBO1 | FFT_RB02 | FFT_RBO3 | FFT_RB04 | FFT_RBO5
4. Delta Fuel to Flowmeter Temp., °¢ <4 FFTDRBO1 | FFTDRB02 | FFTDRB0O3 | FFTDRB04 | FFTDRBO5
5. Test Cell Temperature, °C Record TCT_RBO1 | TCT_RBO2 | TCT_RB03 | TCT_RB04 | TCT_RBO05
6. Load Cell Temperature, °C Record LCT_RBO1 | LCT_RB0O2 | LCT_RBO3 | LCT_RB04 | LCT_RBO05
7. Delta Load Cell Temperature, °@ <12 LCTDRBO1 | LCTDRB02 | LCTDRBO03 | LCTDRB04 | LCTDRBO05
8. Oil Heater Temperature, °C 205 max | OHT_RBO1 | OHT_RB02 | OHT_RB03 | OHT_RB04 | OHT_RBO05
9. Intake Air Pressure, kPa 0.05 £ .02 IAP_RBO1 IAP_RB02 IAP_RBO3 |AP_RB04 |AP_RBO05
10. Fuel to Flowmeter Pressure, kPa 100 min FFP_RB0O1 | FFP_RB02 | FFP_RBO3 | FFP_RB04 | FFP_RB05
11. Fuel to Fuel Rail Pressure, kPa 205-310 | FFRPRBO1 | FFRPRB02 | FFRPRB03 | FFRPRB04 | FFRPRBO05
12. Intake Manifold Pressure, kPa abs.| Record IMP_RBO1 [ IMP_RB02 | IMP_RB03 | IMP_RB04 | IMP_RB05
13. Engine Oil Pressure, kPa Record EOP_RBO1 | EOP_RB02 | EOP_RB03 | EOP_RB04 | EOP_RBO05
14. Coolant Flow, L/min 130+4 | CFLORBOl | CFLORB02 | CFLORB03 | CFLORB04 | CFLORBO05
15. Intake Air Humidity, grains/kg 11.4+0.8| IAH_RBO1 | IAH RBO2 | IAH_RB03 | IAH RB04 | IAH_RB05
16. Crankcase Pressure, kPa 0.00£0.25| CCV_RBO1 | CCV_RB02 | CCV_RB03 | CCV_RB04 | CCV_RB05
17. Blowby, L/min B Record BLBYBO1

18. Barometric Pressure, kPa Recordd BAP_RBO1 | BAP_RBO2 | BAP_RB03 | BAP_RB04 | BAP_RBO05

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

B Not required by test procedure

Fig. A7.9 General Parameter Summary




GENERAL PARAMETER SUMMARY

FORM 10

SEQUENCE VIC

Lab: LaB

Date Completed:DTcomp

Time CompletedoTTIME

Test Number

Test Stand: STAND

Runs On The StargfRUN

Engine BRGNO

Runs on EngiRUN

Oil Code: oILCODE

Formulation/Stand Code:FoOrM

Test Oil Phasel

General Parameters

Stage
Spec 1 2 3 4 5
1. Oil Circulation Temperature, °C Record OCT_RCO1 | OCT_RCO02 | OCT_RC03 | OCT_RC04 | OCT_RCO05
2. Coolant Out Temperature, °C Record | COT_RCO1 | COT_RC02 | COT_RC03 | COT_RC04 | COT_RC05
3. Fuel to Flowmeter Temperature, °C 20-32 FFT_RCO1 | FFT_RCO2 | FFT_RCO3 | FFT_RC04 | FFT_RCO5
4. Delta Fuel to Flowmeter Temp., A _4&< FFTDRCO1 | FFTDRCO2 | FFTDRCO3 | FFTDRCO4 | FFTDRCO5
5. Test Cell Temperature, °C Record TCT_RCO1 | TCT_RC02 | TCT_RCO3 [ TCT_RC04 | TCT_RCO05
6. Load Cell Temperature, °C Record LCT_RCO1 | LCT_RCO2 | LCT_RCO3 | LCT_RCO4 | LCT_RCO5
7. Delta Load Cell Temperature, °C A 12 LCTDRCO1 | LCTDRCO2 | LCTDRCO3 | LCTDRC04 | LCTDRCO05
8. Oil Heater Temperature, °C 205 max | OHT_RCO1 | OHT_RC02 | OHT_RC03 | OHT_RC04 | OHT_RCO05
9. Intake Air Pressure, kPa 0.05+.02 | IAP_RCO1 IAP_RCO02 IAP_RCO03 IAP_RC04 |AP_RCO05
10. Fuel to Flowmeter Pressure, kPa 100 min FFP_RCO1 | FFP_RC02 | FFP_RC03 | FFP_RC04 | FFP_RC05
11. Fuel to Fuel Rail Pressure, kPa 205 - 310 | FFRPRCO1 | FFRPRC02 | FFRPRC0O3 | FFRPRC04 | FFRPRCO5
12. Intake Manifold Pressure, kPa abs.| Record IMP_RCO1 | IMP_RCO2 | IMP_RCO03 | IMP_RC04 | IMP_RCO05
13. Engine Oil Pressure, kPa Record EOP_RCO1 | EOP_RC02 | EOP_RCO3 | EOP_RC04 | EOP_RCO05
14. Coolant Flow, L/min 130+4 | CFLORCO1l | CFLORC02 | CFLORC03 | CFLORC04 | CFLORCO05
15. Intake Air Humidity, grains/kg 11.4+0.8| IAH_RCO1 | IAH RC02 | IAH_RCO03 | IAH_RC04 | IAH_RCO05
16. Crankcase Pressure, kPa 0.00 £ 0.25| CCV_RC01 |CCV_RC02 |CCV_RC03 |CCV_RC04 |CCV_RC05
17. Barometric Pressure, kPa Recorqi BAP_RCO1 | BAP_RC02 | BAP_RC03 | BAP_RC04 | BAP_RCO05

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

Fig. A7.10 General Parameter Summary




SEQUENCE VIC

FORM 11

GENERAL PARAMETER SUMMARY

Lab: LaB

Date Completed:DTcomp

Time CompletedoTTIME

Test Number

Test Stand: STAND

Runs on Test Stand:STRUN

Engine NRGNO

Runs on EngiRUN

Oil Code: oILCODE

Formulation/Stand Code:FoOrM

Test Oil Phasell

General Parameters

Stage
Spec 1 2 3 4 5
1. Qil Circulation Temperature, °C Record | OCT_RDO1 | OCT_RD02 | OCT_RDO03 | OCT_RDO04 | OCT_RDO05
2. Coolant Out Temperature, °C Record | COT_RDO1 | COT_RD02 | COT_RDO03 | COT_RDO04 | COT_RDO05
3. Fuel to Flowmeter Temperature, °C 20-32 FFT_RDO1 | FFT_RDO2 | FFT_RDO3 | FFT_RD04 | FFT_RDO5
4. Delta Fuel to Flowmeter Temp., A _4&< FFTDRDO1 | FFTDRDO2 | FFTDRDO3 | FFTDRD04 | FFTDRDO5
5. Test Cell Temperature, °C Record TCT_RDO1 | TCT_RDO2 | TCT_RDO03 | TCT_RDO0O4 | TCT_RDO05
6. Load Cell Temperature, °C Record LCT_RDO1 | LCT_RDO2 | LCT_RDO3 | LCT_RDO4 | LCT_RDO5
7. Delta Load Cell Temperature, °@ 12 LCTDRDO1 | LCTDRDO0O2 | LCTDRDO3 | LCTDRD04 | LCTDRDO5
8. Oil Heater Temperature, °C 205 max | OHT_RDO1 | OHT_RD02 | OHT_RD03 | OHT_RD04 | OHT_RDO05
9. Intake Air Pressure, kPa 0.05+.02 | 1AP_RDO1 IAP_RDO2 IAP_RDO3 IAP_RD0O4 |AP_RDO5
10. Fuel to Flowmeter Pressure, kPa 100 min | FFP_RDO1 | FFP_RD0O2 | FFP_RD0O3 | FFP_RD04 | FFP_RDO05
11. Fuel to Fuel Rail Pressure, kPa 205 - 310 | FFRPRDO1 | FFRPRD02 | FFRPRDO3 | FFRPRD0O4 | FFRPRDO5
12. Intake Manifold Pressure, kPa abs.| Record IMP_RDO1 | IMP_RDO2 | IMP_RDO3 | IMP_RDO4 | IMP_RDO05
13. Engine Oil Pressure, kPa Record EOP_RDO1 | EOP_RDO02 | EOP_RDO03 | EOP_RD04 | EOP_RDO05
14. Coolant Flow, L/min 130+4 | CFLORDOl1 | CFLORDO2 | CFLORDO3 | CFLORD04 | CFLORDO5
15. Intake Air Humidity, grains/kg 11.4+0.8 | IAH_RDO1 | IAH_RDO2 | IAH_RDO3 | IAH_RD04 | IAH_RDO05
16. Crankcase Pressure, kPa 0.00 £ 0.25| CCV_RDO01 | CCV_RD02 | CCV_RDO03 | CCV_RD04 | CCV_RDO05
17. Barometric Pressure, kPa Recorqi BAP_RDO1 | BAP_RDO2 | BAP_RD03 | BAP_RD04 | BAP_RDO05

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

Fig. A7.11 General Parameter Summary




GENERAL PARAMETER SUMMARY

FORM 12

SEQUENCE VIC

Lab: LaB

Date Completed:DTcomp

Time CompletedoTTIME

Test Number

Test Stand: STAND

Runs On The StargfRUN

Engine BRGNO

Runs on EngiRUN

Oil Code: oILCODE

Formulation/Stand Code:FoOrM

BC After Test Qil

General Parameters

Stage
Spec 1 2 3 4 5
1. Oil Circulation Temperature, °C Record OCT_RAO1 | OCT_RA02 | OCT_RAO03 | OCT_RA04 | OCT_RAO5
2. Coolant Out Temperature, °C Record | COT_RAO1 | COT_RAO2 | COT_RAO3 | COT_RA04 | COT_RAO05
3. Fuel to Flowmeter Temperature, °C 20-32 FFT_RAO1 | FFT_RAO2 | FFT_RAO3 | FFT_RAO4 | FFT_RAO05
4. Delta Fuel to Flowmeter Temp.,°CA & FFTDRAOL | FFTDRAO2 | FFTDRAO3 | FFTDRAO4 | FFTDRAOS
5. Test Cell Temperature, °C Record TCT_RAO1 | TCT_RAO2 | TCT_RAO3 | TCT_RA04 | TCT_RA05
6. Load Cell Temperature, °C Record LCT_RAO1 | LCT_RAO2 | LCT_RA03 | LCT_RA04 | LCT_RAO05
7. Delta Load Cell Temperature, °¢ 12 LCTDRAOL | LCTDRAO2 | LCTDRAO3 | LCTDRAO4 | LCTDRAOS
8. Oil Heater Temperature, °C 205 max | OHT_RAO1 | OHT_RAO2 | OHT_RA03 | OHT_RA04 | OHT_RAO5
9. Intake Air Pressure, kPa 0.05 £ .02 IAP_RAO1 IAP_RAO2 IAP_RAQO3 IAP_RAO4 IAP_RAO5
10. Fuel to Flowmeter Pressure, kPa 100 min FFP_RAO1 | FFP_RAO2 | FFP_RAO3 | FFP_RAO4 | FFP_RAQ5
11. Fuel to Fuel Rail Pressure, kPa 205 - 310 | FFRPRAOL | FFRPRAQO2 | FFRPRAO3 | FFRPRAO4 | FFRPRAOS
12. Intake Manifold Pressure, kPa abs.| Record IMP_RAOL1 | IMP_RAO2 | IMP_RAO3 | IMP_RAO4 | IMP_RAO05
13. Engine Oil Pressure, kPa Record EOP_RAO1 | EOP_RAQ2 | EOP_RAQO3 | EOP_RA04 | EOP_RA05
14. Coolant Flow, L/min 130+4 | CFLORAOL | CFLORAO2 | CFLORAO3 | CFLORAO4 | CFLORAOS
15. Intake Air Humidity, grains/kg 11.4+0.8 | IAH_RAO1 | IAH RAO2 | IAH_RAO3 | IAH _RA0O4 | IAH_RA05
16. Crankcase Pressure, kPa 0.00 £ 0.25| CCV_RAO1 | CCV_RA02 | CCV_RAO03 | CCV_RA04 | CCV_RAOD5
17. Barometric Pressure, kPa Recorqi BAP_RAOL | BAP_RAO2 | BAP _RA03 | BAP_RA04 | BAP_RA05

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

Fig. A7.12 General Parameter Summary




SEQUENCE VIC
FORM 13
CRITICAL PARAMETER SUMMARY-STAGE 1

Lab: LAB Date Completed:pTCOMP Time CompletedoTTIME
Test Number

Test Stand: STAND Runs On The StargfrRUN Engine ERGNO Runs on EngivRUN
Oil Code: oILCODE
Formulation/Stand Code:FoOrM

BC Before Test Oil

Oil . . A
St BSFC Speed Torque | Galer Coolant InIntake Air| Fuel Rail EBP |Fue Flow AFR Delta
SPEpC kg/kW-h r/min N-m_ [Tem o\é Temp, C [Temp, C|Temp, C kPa kglh - 114.00-15.000 AFR

1500+2 | 98+.07 | '1oa 17| 10541 | 272 | 20+2 |104+.17 | Record
BFC_RB11 | RPM_RB11 | LOADRB11] OGT_RB11| CINTRB11 IAT_RB11 | FRT_RBI11 | EBP_RB11 | FCR RB11| AFR RBI11
BFC_RB12 | RPM_RB12 | LOADRB12| OGT_RB12| CINTRB12 IAT_RB12 | FRT_RB12 [ EBP_RB12 | FCR RB12| AFR RB12
BFC_RB13 | RPM_RB13 | LOADRB13] OGT_RB13| CINTRB13 IAT_RB13 | FRT_RB13 | EBP_RB13 | FCR RB13| AFR RB13
BFC_RB14 | RPM_RB14 | LOADRB14| OGT_RB14| CINTRB14 IAT_RB14 | FRT_RB14 | EBP_RB14 | FCR_RB14| AFR RBl4
BFC_RB15 | RPM_RB15 | LOADRB15| OGT_RB15| CINTRB15 IAT_RB15 | FRT_RBI15 | EBP_RB15 | FCR RB15| AFR RBI15
BFC_RB16 | RPM_RB16 | LOADRB16| OGT_RB16| CINTRB16 IAT_RB16 | FRT_RBI16 | EBP_RB16 | FCR RB16| AFR RBI16
AVG. | BFCARBIA | RPM_RB1A | LOADRB1A OGT_RB1Al CINTRBIA | IAT_RBI1A | FRT_RBIA| EBP_RBIA | FCR RB1A| AFR RBIA | AFRDRBI1A

SD | BFCSRBIA
C.V. | BFCCRBIA

<.50

ol |lW|IN|EF

Test Ol Phase |

Steo | Bsrc | Speed | Torque Ga?li('aroy Coolant In Intake Air | Fuel Rail | EBP |Fuel Flow| o Delta
SPEC [ kgkWon | 15000, | o8 07 [Temp.°C | TR | TS7R5C |T90% 5% | 1045747 | Redgra [14.00-15.00 2%

125+ 1 <

1 |BFc Rcil [RPM Rc11 | LoOADRC11 OGT Rc1i| CINTRC11 | IAT RC11l | FRT RC11|EBP RC11 | FCR RC11| AFR RC11

5> | BFC_ RC12 [ RPM_RC12 | LOADRC1Z4 0GT Rc12| cINTRC12 | 1AT RC12 | FRT RC12| EBP RC12 | FCR RC12| AFR RC12

3 |BFC_RC13 | RPM_RC13 | LOADRC13 OGT Rc13| CINTRC13 | IAT RC13 | FRT RC13| EBP RC13 | FCR RC13| AFR RC13

4 |BFC_RC14 |RPM_RC14 | LOADRC14 OGT Rc14| CINTRC14 | IAT Rc14 | FRT_Rc14|EBP RC14 | FCR RC14| AFR RC14

5 |BFC_RC15 | RPM_RC15 | LOADRC1H OGT RC15| CINTRC1S | IAT RC15 | FRT RC15|EBP RC15 | FCR RC15| AFR RC15

6 |BFC_RC16 | RPM_RC16 | LOADRC16 OGT RC16| CINTRC16 | IAT RC16 | FRT RC16|EBP RC16 | FCR RC16| AFR RC16

AVG. | BECARCIA | RPM_RCI1A | LOADRC1A OGT RC1A| CINTRCIA | IAT RC1A | FRT RC1A|EBP_RC1A | FCR RCIA| AFR RCI1A | AFRDRCIA
SD |BFCSRC1A
C.V. |BFCCRCIA

A Difference between the maximum stage average reading of the entire test and the individual stage average readings.

Fig. A7.13 Critical Parameter Summary - Stage 1



SEQUENCE VIC
FORM 13A
CRITICAL PARAMETER SUMMARY-STAGE 1

Lab: LAB Date Completed:pTCOMP Time CompletedoTTIME
Test Number

Test Stand: STAND Runs On The StargfrRUN Engine ERGNO Runs on EngivRUN
Oil Code: oILCODE
Formulation/Stand Code:FoOrM

Test Qil Phase |

Oil . )
eed Torque Coolant In Intake Air| Fuel Rail EBP |Fud Flow Delta

Step | BSFC | P Galler . ) :
SPEOC kg/kWoh | ,/min N-m Temp.°yC Temp, °C | Temp, °C|Temp,’C| kPa kg/h AFR

AFR
1500+2 | 98+.07 | TSP C| 10541 | 27+2 | 20%2 |104+ 17| Record [1400-1500 <50

BFC_RD11 | RPM_RD11 | LOADRD1l OGT_RD11l| CINTRD1l | IAT_RD11 | FRT_RD11| EBP_RD11 | FCR RD11| AFR RD1l
BFC_RD12 | RPM_RD12 | LOADRD12 OGT_RD12| CINTRD12 | IAT_RD12 | FRT_RD12| EBP_RD12 | FCR RD12| AFR RD12
BFC_RD13 | RPM_RD13 | LOADRD13 OGT_RD13| CINTRD13 | IAT_RD13 | FRT_RD13| EBP_RD13 | FCR RD13| AFR RD13
BFC_RD14 | RPM_RD14 | LOADRD14 OGT_RD14| CINTRD14 | IAT_RD14 | FRT_RD14| EBP_RD14 | FCR RD14| AFR RD14
BFC_RD15 [ RPM_RD15| LOADRD1§ OGT_RD15| CINTRD15 | IAT_RD15 | FRT_RD15| EBP_RD15 [ FCR RD15| AFR RD15
BFC_RD16 | RPM_RD16 | LOADRD1§ OGT_RD16| CINTRD16 | IAT_RD16 | FRT_RD16| EBP_RD16 | FCR RD16| AFR RD16
AVG. | BFCARDIA | RPM_RD1A| LOADRD1A OGT_RD1A CINTRDIA | IAT_RD1A | FRT_RDI1A| EBP_RD1A | FCR RD1A| AFR RD1A | AFRDRD1A

SD |BFCSRD1A
c.V. | BFCCRD1A

ol |lwW|IN]|E

BC After Test Qil

St BSEC Speed | Torque Galolileroy Coolant Injintake Air| Fuel Rail | EBP |Fuedl Flow| o Delta A
SPEC kW | 1500 | oty [Temp. € | THR: & | 79700 | TSR0 | 10k o7 | Redra 14001500 A7

- il 125+ 1 - - - il =

1 |BFC_RALl | RPM_RAL1 | LOADRALL OGT_RA1l| CINTRALL | IAT_RA1l | FRT_RAL1|EBP_RAIl | FCRRAIl| AFR RA1l

2 |BFC_RAI2 | RPM_RA12 | LOADRA12l OGT_RA12| CINTRAI2 | IAT_RA12 | FRT_RAI2|EBP_RA12 | FCR RA12| AFR RAI2

3 |BFC_RAI3 | RPM_RA13 | LOADRA13l OGT_RA13| CINTRAI3 | IAT_RA13 | FRT_RAI3|EBP_RA13 | FCR RA13| AFR RAI3

4 |BFC_RA14 | RPM_RA14 | LOADRA14| OGT_RAl4| CINTRA14 | IAT_RAl4 | FRT_RA14|EBP_RA14 | FCR RA14| AFR RA14

5 |BFC_RAI5 | RPM_RA15 | LOADRA15| OGT_RA15| CINTRAI5 | IAT_RA15 | FRT_RAI5|EBP_RAI5 | FCR RAIS| AFR RA15

6 |BFC_RA16 | RPM_RA16 | LOADRA16| OGT_RA16| CINTRA16 | IAT_RA16 | FRT_RAI6|EBP_RA16 | FCR RA16| AFR RA16

AVG. | BFCARALA [ RPM_RA1A [ LOADRA1A OGT_RA1A| CINTRA1A | IAT _RA1A | FRT_RA1A| EBP_RA1A | FCR RA1A| AFR RA1A | AFRDRA1A
SD | BFCSRA1A
C.V. | BFCCRA1A

A Difference between the maximum stage average reading of the entire test and the individual stage average readings.

Fig. A7.13A Critical Parameter Summary - Stage 1



SEQUENCE VIC
FORM 14
CRITICAL PARAMETER SUMMARY- STAGE 2

Lab: LAB Date Completed:pTCOMP Time CompletedoTTIME
Test Number

Test Stand: STAND Runs On The StargfrRUN Engine ERGNO Runs on EngivRUN
Oil Code: oILCODE
Formulation/Stand Code:FoOrM

BC Before Test Oil

. A
Oil ; ;
Speed Torque Coolant In Intake Air| Fuel Rail EBP |Fud Flow Delta
St BSFC ; Galler o ° s AFR
r/min N-m Y. | Temp,°C [Temp, °C|Temp, °C kPa kg/h AFR
SPEC kgkW-h | g0t | ey [Temp.°C | TomR(© (TSR CITOOR | 1045217 | Ry [14.00-15.00 < .50

105+ 1
BFC_RB21 | RPM_RB21 | LOADRB21] OGT_RB21| CINTRB21 IAT_RB21 | FRT_RB21 | EBP_RB21 | FCR RB21| AFR RB21

BFC_RB22 | RPM_RB22 | LOADRB22| OGT_RB22| CINTRB22 | IAT_RB22 | FRT_RB22 | EBP_RB22 | FCR_RB22| AFR RB22
BFC_RB23 | RPM_RB23 | LOADRB23] OGT_RB23| CINTRB23 | IAT_RB23 | FRT_RB23| EBP_RB23 | FCR_RB23| AFR RB23
BFC_RB24 | RPM_RB24 | LOADRB24] OGT_RB24| CINTRB24 | IAT_RB24 | FRT_RB24 | EBP_RB24 | FCR_RB24| AFR RB24
BFC_RB25 | RPM_RB25 | LOADRB25| OGT_RB25| CINTRB25 | IAT_RB25 | FRT_RB25| EBP_RB25 | FCR_RB25| AFR RB25
BFC_RB26 | RPM_RB26 | LOADRB26] OGT_RB26| CINTRB26 | IAT_RB26 | FRT_RB26 | EBP_RB26 | FCR_RB26| AFR RB26
AVG. | BFCARB2A | RPM_RB2A | LOADRB2A OGT_RB2A| CINTRB2A | IAT_RB2A | FRT_RB2A| EBP_RB2A | FCR_RB2A| AFR RB2A | AFRDRB2A

SD | BFCSRB2A
c.V. | BFCCRB2A

ol |lwW|IN]|E

Test Oil Phase |

St BSEC Speed | Torque Galoliler Coolant Injintake Air| Fuel Rail | EBP |Fuedl Flow| o Delta A
SPEC kW | gaf's | o0ty [Temp. € | TR C | ToR,C | TSRO | 10k %7 | Redra 1400500 A7

- il 105+ 1 - - - il =

1 |BFC_RC21 [ RPM_RC21 | LOADRC21 OGT_RC21| CINTRC21 | IAT_RC21 | FRT_RC21|EBP_RC21 | FCRRC21| AFRRC21

2 |BFC_RC22 | RPM_RC22 | LOADRC22 OGT_RC22| CINTRC22 | IAT_RC22 | FRT_RC22|EBP_RC22 | FCR RC22| AFR_RC22

3 |BFC_RC23 | RPM_RC23 | LOADRC23J OGT_RC23| CINTRC23 | IAT_RC23 | FRT_RC23|EBP_RC23 | FCR RC23| AFR_RC23

4 |BFC_RC24 | RPM_RC24 | LOADRC24 OGT_RC24| CINTRC24 | IAT_RC24 | FRT_RC24|EBP_RC24 | FCR RC24| AFR RC24

5 |BFC_RC25 | RPM_RC25 | LOADRC25 OGT_RC25| CINTRC25 | IAT_RC25 | FRT_RC25|EBP_RC25 | FCR RC25| AFR_RC25

6 |BFC_RC26 | RPM_RC26 | LOADRC2§ OGT_RC26| CINTRC26 | IAT_RC26 | FRT_RC26|EBP_RC26 | FCR RC26| AFR_RC26

AVG. | BFCARC2A [ RPM_RC2A [ LOADRC2A OGT_RC2A| CINTRC2A | IAT_RC2A | FRT_RC2A| EBP_RC2A | FCR RC2A| AFR_RC2A | AFRDRC2A
SD | BFCSRC2A
C.V. | BFCCRC2A

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

Fig. A7.14 Critical Parameter Summary - Stage 2



SEQUENCE VIC
FORM 14A
CRITICAL PARAMETER SUMMARY- STAGE 2

Lab: LAB Date Completed:pTCOMP Time CompletedoTTIME
Test Number

Test Stand: STAND Runs On The StargfrRUN Engine ERGNO Runs on EngivRUN
Oil Code: oILCODE
Formulation/Stand Code:FoOrM

Test Oil Phase Il
A
Oil
Speed Torque CoolantlnlntakeAlr Fuel Rall EBP |Fud Flow Delta
SStPg)C kB/E\TVCh r/min N-m _I_Galleroyc Temp, °C | Temp, °C|Temp, °C| kPa kg/h 1466(‘)':5300 AFR
gKW-N | go0+2 | 26+ .07 |'EMP 95+ 1 27+2 | 20+2 |104+.17 | Record [+*YU1o < .50

105+ 1
BFC_RD21 | RPM_RD21 | LOADRD2]l] OGT_RD21| CINTRD21 | IAT_RD21 | FRT_RD21| EBP_RD21 | FCR RD21| AFR RD21

BFC_RD22 | RPM_RD22 | LOADRD2J OGT _RD22| CINTRD22 | IAT RD22 | FRT RD22| EBP_RD22 | FCR RD22| AFR RD22
BFC_RD23 | RPM_RD23 | LOADRD23 OGT_RD23| CINTRD23 | IAT RD23 | FRT RD23| EBP_RD23 | FCR RD23| AFR RD23
BFC_RD24 | RPM_RD24 | LOADRD24 OGT_RD24| CINTRD24 | IAT RD24 | FRT RD24| EBP_RD24 | FCR RD24| AFR RD24
BFC_RD25 | RPM_RD25 | LOADRD2H OGT_RD25| CINTRD25 | IAT RD25 | FRT RD25|EBP_RD25 | FCR RD25| AFR RD25
BFC_RD26 | RPM_RD26 | LOADRD2§ OGT_RD26| CINTRD26 | IAT RD26 | FRT RD26| EBP_RD26 | FCR RD26| AFR RD26
AVG. | BFCARD2A | RPM_RD2A| LOADRD24 OGT RD24 CINTRD2A | IAT_RD2A| FRT_RD2A| EBP_RD2A | FCR RD2A| AFR RD2A | AFRDRD2A

ol |lwW|IN]|E

SD | BFCSRD2A

c.V. | BFCCRD2A

BC After Test QOil

St BSEC Speed Torque Galolller Coolant InIntake Air| Fuel Rail EBP |Fud Flow AFR Delta A
SPEC kW | gaf's | o0ty [Temp. € | TR C | ToR,C | TSRO | 10k %7 | Redra 1400500 A7

- T 105+ 1 T ="

1 |BFC_RA21 | RPM_RA21 | LOADRA21{ OGT_RA21| CINTRA21 | IAT_RA21 | FRT_RA21|EBP_RA21 | FCR RA21| AFR RA21

2 |BFC_RA22 | RPM_RA22 | LOADRA22| OGT_RA22| CINTRA22 | IAT_RA22 | FRT_RA22|EBP_RA22 | FCR RA22| AFR RA22

3 |BFC_RA23 | RPM_RA23 | LOADRA23 OGT_RA23| CINTRA23 | IAT_RA23 | FRT_RA23|EBP_RA23 | FCR RA23| AFR RA23

4 | BFC_RA24 | RPM_RA24 | LOADRA24] OGT_RA24| CINTRA24 | IAT_RA24 | FRT_RA24 | EBP_RA24 | FCR RA24| AFR_RA24

5 |BFC_RA25 | RPM_RA25 | LOADRA25 OGT_RA25| CINTRA25 | IAT_RA25 | FRT_RA25|EBP_RA25 | FCR RA25| AFR_RA25

6 |BFC_RA26 | RPM_RA26 | LOADRA26] OGT_RA26| CINTRA26 | IAT_RA26 | FRT_RA26 | EBP_RA26 | FCR RA26| AFR_RA26

AVG. | BFCARA2A | RPM_RA2A [ LOADRA2A OGT_RA2A[ CINTRA2A | IAT_RA2A | FRT_RA2A| EBP_RA2A | FCR RA2A| AFR _RA2A | AFRDRA2A
SD | BFCSRA2A
C.V. | BFCCRA2A

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

Fig. A7.14A Critical Parameter Summary - Stage 2



SEQUENCE VIC
FORM 15
CRITICAL PARAMETER SUMMARY- STAGE 3

Lab: LAB Date Completed:pTCOMP Time CompletedoTTIME
Test Number

Test Stand: STAND Runs On The StargfrRUN Engine ERGNO Runs on EngivRUN
Oil Code: oILCODE
Formulation/Stand Code:FoOrM

BC Before Test Oil

Oil . . A
St BSFC Speed Torque | Galer Coolant InIntake Air| Fuel Rail EBP |Fue Flow AFR Delta
SPEpC kg/kW-h r/min N-m Temp."\é: Temp, C [Temp, C|Temp, C kPa kglh - 114.00-15.000 AFR

800+2 | 26+ .07 70% 1 601 272 20+2 |104+ .17 | Record
BFC_RB31 | RPM_RB31 | LOADRB31| OGT RB31| CINTRB31 | IAT RB31 | FRT RB31|EBP_RB31 | FCR RB31| AFR RB31
BFC_RB32 | RPM_RB32 | LOADRB32| OGT RB32| CINTRB32 | IAT RB32 | FRT RB32|EBP_RB32 | FCR RB32| AFR RB32
BFC_RB33 | RPM_RB33 | LOADRB33| OGT RB33| CINTRB33 | IAT RB33 | FRT RB33|EBP_RB33 | FCR RB33| AFR RB33
BFC_RB34 | RPM_RB34 | LOADRB34| OGT RB34| CINTRB34 | IAT RB34 | FRT RB34|EBP_RB34 | FCR RB34| AFR RB34
BFC_RB35 | RPM_RB35 | LOADRB35| OGT_RB35| CINTRB35 | IAT RB35 | FRT RB35|EBP_RB35 | FCR RB35| AFR RB35
BFC_RB36 | RPM_RB36 | LOADRB36| OGT_RB36| CINTRB36 | IAT RB36 | FRT RB36|EBP_RB36 | FCR RB36| AFR RB36
AVG. | BFCARB3A | RPM_RB3A| LOADRB3A OGT RB3A| CINTRB3A | IAT_RB3A | FRT_RB3A|EBP_RB3A | FCR RB3A| AFR RB3A | AFRDRB3A
SD | BFCSRB3A
C.V. |BFCCRB3A

<.50

ol |lW|IN|EF

Test Qil Phase |
oil - - A
82| &% |, | e T T T o | iy e 58
- - 70+1 - - - - ="
1 BFC _RC31 | RPM_RC31 | LOADRC31] OGT RC31| CINTRC31 | IAT _RC31 | FRT_RC31|EBP_RC31 | FCR RC31| AFR RC31
2 BFC_RC32 | RPM_RC32 | LOADRC32 OGT_RC32| CINTRC32 | IAT_RC32 | FRT_RC32| EBP_RC32 | FCR RC32| AFR RC32
3 BFC_RC33 | RPM_RC33 | LOADRC33 OGT_RC33| CINTRC33 | IAT_RC33 | FRT_RC33| EBP_RC33 | FCR RC33| AFR RC33
4 BFC_RC34 | RPM_RC34 | LOADRC34 OGT_RC34| CINTRC34 | IAT_RC34 | FRT_RC34| EBP_RC34 | FCR RC34| AFR RC34
5 BFC_RC35 [ RPM_RC35 | LOADRC35 OGT RC35| CINTRC35 | IAT_RC35 | FRT_RC35| EBP_RC35 | FCR RC35| AFR RC35
6 BFC_RC36 | RPM_RC36 | LOADRC36 OGT_RC36| CINTRC36 | IAT_RC36 | FRT RC36| EBP_RC36 | FCR RC36| AFR RC36

AVG. | BFCARC3A | RPM_RC3A| LoADRC3d OGT Rc3Al CINTRC3A | IAT Rc3a | FRT_Rc3a| EBP RC3A | FCR RC3A| AFR RC3A | AFRDRC3A
SD | BFCSRC3A
C.V. | BFCCRC3A

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

Fig. A7.15 Critical Parameter Summary - Stage 3



SEQUENCE VIC
FORM 15A
CRITICAL PARAMETER SUMMARY- STAGE 3

Lab: LaB

Date Completed:DTcomp

Time CompletedoTTIME

Test

Number

Test Stand: STAND

Runs On The StargfRUN

Engine BRGNO

Runs on EngiRUN

Oil Code:

OILCODE

Formulation/Stand Code:FoOrM

Test Oil Phase I
St BSFC Speed Torque Gz§l)lltl,ry Coolant In{Intake Air| Fuel Rail EBP |Fuel Flow AFR DeltaA
SPEC | kgkwn | i, | M Temp. C TR TR C | TS8R0 | 10k 57 | RESg 001500 A7
1 |BFC_RD31 | RPM_RD31| LOADRD3] OGT_RD31| CINTRD31 | IAT_RD31 | FRT_RD31|EBP_RD3l | FCR RD31| AFR RD31
2 |BFC_RD32 | RPM_RD32| LOADRD32 OGT RD32| CINTRD32 | IAT_RD32 | FRT_RD32|EBP_RD32 | FCR RD32| AFR RD32
3 |BFC_RD33 | RPM_RD33| LOADRD33 OGT RD33| CINTRD33 | IAT_RD33 | FRT_RD33|EBP_RD33 | FCR RD33| AFR RD33
4 |BFC_RD34 | RPM_RD34 | LOADRD34 OGT_RD34] CINTRD34 | IAT_RD34 | FRT_RD34|EBP _RD34 | FCR RD34| AFR RD34
5 |BFC_RD35 | RPM_RD35| LOADRD3§ OGT RD35| CINTRD35 | IAT_RD35 | FRT_RD35|EBP_RD35 | FCR RD35| AFR RD35
6 |BFC_RD36 | RPM_RD36| LOADRD3§ OGT RD36| CINTRD36 | IAT_RD36 | FRT_RD36|EBP_RD36 | FCR RD36| AFR RD36
AVG. | BFCARD3A | RPM_RD3A | LOADRD3A OGT_RD3A CINTRD3A | IAT_RD3A | FRT_RD3A| EBP_RD3A | FCR RD3A| AFR RD3A | AFRDRD3A
SD | BFCSRD3A
c.v. | BFCCRD3A
BC After Test Qil
St BSEC Speed Torque Gaﬁ)llelry Coolant In{Intake Air| Fuel Rail EBP |Fuel Flow AFR DeltaA
SPEC | kgkw-n | ggl% | Numy Temp. € TR T 0| TR0 | 10457 | RS [14.00-25.00 s,
1 | BFC_RA31 | RPM_RA31 | LOADRA31| OGT_RA31| CINTRA31 | IAT_RA31 [ FRT_RA31|EBP_RA3L | FCR RA3l| AFR RA31
2 | BFC_RA32 | RPM_RA32 | LOADRA32| OGT RA32| CINTRA32 | IAT _RA32 | FRT_RA32|EBP_RA32 | FCR RA32| AFR RA32
3 | BFC_RA33 | RPM_RA33 | LOADRA33| OGT _RA33| CINTRA33 | IAT _RA33 | FRT_RA33|EBP_RA33 | FCR RA33| AFR RA33
4 |BFC RA34 | RPM_RA34 | LOADRA34| OGT_RA34| CINTRA34 | IAT_RA34 | FRT_RA34|EBP_RA34 | FCR RA34| AFR RA34
5 |BFC_RA35 | RPM_RA35 | LOADRA35| OGT_RA35| CINTRA35 | IAT _RA35 | FRT_RA35|EBP_RA35 | FCR RA35| AFR RA35
6 |BFC_RA36 | RPM_RA36 | LOADRA36] OGT _RA36| CINTRA36 | IAT _RA36 | FRT_RA36|EBP_RA36 | FCR RA36| AFR RA36
AVG. | BFCARA3A | RPM_RA3A | LOADRA3A OGT_RA3A| CINTRA3A | IAT_RA3A | FRT_RA3A| EBP_RA3A | FCR RA3A| AFR RA3A | AFRDRA3A
SD | BFCSRA3A
C.V. | BFCCRA3A

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

Fig. A7.15A Critical Parameter Summary - Stage 3



SEQUENCE VIC
FORM 16
CRITICAL PARAMETER SUMMARY- STAGE 4

Lab: LAB Date Completed:pTCOMP Time CompletedoTTIME

Test Number
Test Stand: STAND Runs On The StargfrRUN Engine ERGNO Runs on EngivRUN
Oil Code: oILCODE

Formulation/Stand Code:FoOrM

BC Before Test Oil

St BSFC Speed | Torque Ga?lléry Coolant In|intake Air| Fuel Rail | EBP  [Fuel Flow| Apg Delta g
SPEC | kg h 150002 | ogsby |Temp-<C | TETRC TSP C TI0R 2% | 10k a7 | Redg [1400-15.00 27
* £ 70+ 1 * * * £ <.
1 BFC_RB41 | RPM_RB41 LOADRB41| OGT_RB41| CINTRB41 |IAT_RB41 FRT_RB41 | EBP_RB41 FCR_RB41| AFR_RB41
2 BFC_RB42 | RPM_RB42 LOADRB42| OGT_RB42| CINTRB42 IAT_RB42 FRT_RB42 | EBP_RB42 FCR_RB42| AFR_RB42
3 | BFC RB43 | RPM_RB43 | LOADRB43| OGT RB43| CINTRB43 | IAT RB43 | FRT RB43| EBP RB43 | FCR RB43| AFR RB43
4 BFC_RB44 | RPM_RB44 | LOADRB44] OGT_RB44| CINTRB44 |IAT_RB44 FRT_RB44 | EBP_RB44 FCR_RB44| AFR_RB44
5 BFC_RB45 | RPM_RB45 | LOADRB45| OGT_RB45| CINTRB45 |IAT_RB45 FRT_RB45 | EBP_RB45 FCR_RB45| AFR_RB45
6 BFC_RB46 | RPM_RB46 LOADRB46| OGT_RB46| CINTRB46 |AT_RB46 FRT_RB46 | EBP_RB46 FCR_RB46| AFR_RB46
AVG. | BFCARB4A | RPM_RB4A [ LOADRB4A OGT_RB4A| CINTRB4A IAT_RB4A | FRT_RB4A| EBP_RB4A FCR_RB4A| AFR _RB4A | AFRDRB4A
SD BFCSRB4A
C.V. BFCCRB4A
Test Oil Phase |
Oil , - A
SPEC kgB/EEVCEh 15586?2 JSONLC%: T%'?‘léf% CT%?EE] I$%k§’§g TF%E&F'Q?& 10? Egﬂ F:EICE'IEZW 14061500 g%;%?
* - 70% 1 * * * - <-
1 | BFC_Rcal [RPM_Rca1 | LOADRC41] OGT Rca1| CINTRcal | 1IAT Rca | FRT Rca1| EBP Rcal | FCR Rca1| AFR Rcar
5> | BFCc Rca2 [ RPM_Rc42 | LoADRC4d OGT Rca2| CINTRc42 | IAT Rca2 | FRT Rca2| EBP RC42 | FCR RC42| AFR RC42
3 | BFC_RC43 | RPM_RC43 | LOADRC43d OGT Rc43| CINTRC43 | IAT Rc43 | FRT Rc43|EBP RC43 | FCR Rc43| AFR Rc43
4 |BFC RC44 |RPM_RC44 | LOADRC44 OGT RC44| CINTRC44 | IAT RC44 | FRT RC44|EBP RC44 | FCR RC44| AFR RC44
5 | BFC_RC45 | RPM_RC45 | LOADRC45 OGT RC45| CINTRC45 | IAT RC45 | FRT _RC45| EBP RC45 | FCR RC45| AFR RC45
6 | BFC_RC46 | RPM_RC46 | LOADRC46 OGT RC46| CINTRC46 | IAT RC46 | FRT RC46| EBP RC46 | FCR RC46| AFR RC46
AVG. | BFCARCAA | RPM_RC4A | LOADRC4A OGT RC4A| CINTRC4A | IAT RC4A | FRT RC4A|EBP RC4A | FCR RC4A| AFR RC4A | AFRDRCAA
SD BFCSRC4A
C.V. BFCCRC4A

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

Fig. A7.16 Critical Parameter Summary - Stage 4



SEQUENCE VIC
FORM 16A
CRITICAL PARAMETER SUMMARY- STAGE 4

Lab: LAB Date Completed:pTCOMP Time CompletedoTTIME
Test Number

Test Stand: STAND Runs On The StargfrRUN Engine ERGNO Runs on EngivRUN
Oil Code: oILCODE
Formulation/Stand Code:FoOrM

Test Oil Phase 1|
A
Oil
Speed Torque CoolantlnlntakeAlr Fuel Rall EBP |Fud Flow Delta
SStPg)C kB/E\TVCh r/min N-m TGaIIeroy Temp, °C | Temp, °C|Temp, °C| kPa kg/h 1466(‘)':5300 AFR
gKW-N | 1500+ 2 | 98+ .07 |'EMP 60+ 1 27+2 | 20+2 |104+.17 | Record [+*YU1o < .50

70+1

BFC_RD41 | RPM_RD41 | LOADRDA41] OGT_RD41| CINTRDA41 | IAT_RD41 | FRT_RD41| EBP_RD41 | FCR RD41( AFR _RD41

BFC_RD42 | RPM_RD42 | LOADRD42 OGT_RD42| CINTRD42 | IAT_RD42 | FRT_RD42| EBP_RD42 | FCR _RD42( AFR_RD42

BFC_RD43 | RPM_RD43 | LOADRD43 OGT RD43 CINTRD43 | IAT RD43 | FRT RD43| EBP_RD43 | FCR RD43| AFR RD43

BFC_RD44 | RPM_RD44 | LOADRD44 OGT_RD44] CINTRD44 | IAT_RD44 | FRT_RD44( EBP_RD44 | FCR _RD44( AFR _RD44

BFC_RD45 | RPM_RD45 | LOADRD4Y OGT_RD45 CINTRD45 | IAT_RD45 | FRT_RD45( EBP_RD45 | FCR_RD45( AFR_RD45

ol |lwW|IN]|E

BFC_RD46 | RPM_RD46 | LOADRD4q OGT_RD46| CINTRD46 | IAT_RD46 | FRT_RD46| EBP_RD46 | FCR_RD46( AFR_RD46

AVG. | BFCARD4A | RPM_RD4A | LOADRD4A OGT_RD4A CINTRD4A | IAT_RD4A | FRT_RD4A( EBP_RD4A | FCR RD4A[ AFR RD4A | AFRDRD4A

SD | BFCSRD4A

CV. | BFCCRD4A

BC After Test QOil

St BSEC Speed Torque Galollleroy Coolant InIntake Air| Fuel Rail EBP |Fud Flow AFR Delta A
SPEC | kgkwh 150005 | agsyy |Temp.C| TEPR,© |\ TEMR C\TOR. C | kB217 | Ry (14001500 2%

t. 70+ 1 t. <.

1 |BFC_RA41 | RPM_RA41 | LOADRA41| OGT_RA41| CINTRA4L | IAT_RA41l | FRT_RA41|EBP_RA41l | FCR RA4l| AFR RA41

2 | BFC_RA42 | RPM_RA42 | LOADRA42| OGT_RA42| CINTRA42 | IAT_RA42 | FRT_RA42 | EBP_RA42 | FCR RA42| AFR_RA42

3 | BFC_RA43 | RPM_RA43 | LOADRA43 OGT_RA43| CINTRA43 | IAT_RA43 | FRT_RA43 | EBP_RA43 | FCR RA43| AFR_RA43

4 | BFC_RA44 | RPM_RA44 | LOADRA44] OGT_RA44| CINTRA44 | IAT_RA44 | FRT_RA44 | EBP_RA44 | FCR RA44| AFR_RA44

5 |BFC_RA45 | RPM_RA45 | LOADRA4S| OGT_RA45| CINTRA45 | IAT_RA45 | FRT_RA4S | EBP_RA45 | FCR RA45| AFR_RA45

6 | BFC_RA46 | RPM_RA46 | LOADRA4E| OGT_RA46| CINTRA46 | IAT_RA46 | FRT_RA46 | EBP_RA46 | FCR RA46| AFR_RA46

AVG. | BFCARA4A | RPM_RA4A [ LOADRA4A OGT_RA4A[ CINTRA4A | IAT_RA4A | FRT_RA4A( EBP_RA4A | FCR RA4A| AFR RA4A | AFRDRA4A

SD | BFCSRA4A

C.V. | BFCCRA4A

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

Fig. A7.16A Critical Parameter Summary - Stage 4



SEQUENCE VIC
FORM 17
CRITICAL PARAMETER SUMMARY- STAGE 5

Lab: LAB Date Completed:pTCOMP Time CompletedoTTIME
Test Number

Test Stand: STAND Runs On The StargfrRUN Engine ERGNO Runs on EngivRUN
Oil Code: oILCODE
Formulation/Stand Code:FoOrM

BC Before Test Oil

Oil . , A
St BSFC Speed | Torque Gallery Coolant In|intake Air| Fuel Rail | EBP  [Fuel Flow| Apg Delta
_ r/min N-m Temp, C [Temp, C|Temp, C kPa kg/h y AFR
SPEC | kgikwh | (fJ0, | (I Temp- ©| a5x17 | 2722 | 20%2 [104%.17 | Record |M4001500 g

BFC_RB51 | RPM_RB51 | LOADRB51] OGT_RB51| CINTRB51 IAT_RB51 | FRT_RB51| EBP_RB51 | FCR RB51| AFR RB51
BFC_RB52 | RPM_RB52 | LOADRB52] OGT_RB52| CINTRB52 IAT_RB52 | FRT_RB52 | EBP_RB52 | FCR RB52| AFR RB52
BFC_RB53 | RPM_RB53 | LOADRB53] OGT_RB53| CINTRB53 IAT_RB53 | FRT_RB53 | EBP_RB53 | FCR RB53| AFR RB53
BFC_RB54 | RPM_RB54 | LOADRB54] OGT_RB54| CINTRB54 IAT_RB54 | FRT_RB54 | EBP_RB54 | FCR RB54| AFR RB54
BFC_RB55 | RPM_RB55 | LOADRB55| OGT_RB55| CINTRB55 IAT_RB55 | FRT_RB55| EBP_RB55 | FCR RB55| AFR RB55
BFC_RB56 | RPM_RB56 | LOADRB56] OGT_RB56| CINTRB56 IAT_RB56 | FRT_RB56 | EBP_RB56 | FCR RB56| AFR _RB56
AVG. | BFCARB5A | RPM_RB5A [ LOADRB5A OGT_RBS5A[ CINTRB5A | IAT_RB5A | FRT_RB5A( EBP_RB5A | FCR RB5SA| AFR RB5A | AFRDRBSA

SD | BFCSRB5A
C.V. | BFCCRB5A

ol |lW|IN|EF

Test Oil Phase |
Oil , - A
SPEC kgB/EEVCEh 15586?2 JSONLC%: T%'?‘léf% CT%?;E] I$%k§’§g TF%E&F'Q?& 10? Egﬂ F:EI%ZI:ZW 14061500 g%;%?
* £ 45% 1 * * * £ <.

1 | BFC_Rcs1l [RPM_Res1 | LOADRCs] OGT Resi| CINTRCsL | 1IAT Resi | FRT Resi| EBP Resl | FCR Resi| AFR Resi

5> | BFCc Res2 [RPM_RCs2 | LoADRCs 0GT Res2| CINTRes2 | IAT Res2 | FRT Res2| EBP RCs2 | FCR Res2| AFR RCs2

3 | BFC Rcs3 | RPM_RC53 | LOADRC53 OGT Res3| CINTRCS3 | IAT RCs3 | FRT _RCs3| EBP RC53 | FCR RC53| AFR RCS3

4 |BFC RC54 |RPM_RC54 | LOADRC54 OGT RC54| CINTRC54 | IAT RC54 | FRT RC54| EBP RC54 | FCR RC54| AFR RC54

5 | BFC_RC55 | RPM_RC55 | LOADRC55 OGT RC55| CINTRCS5 | IAT RCSS | FRT _RCSS| EBP RCS5 | FCR RC55| AFR RCSS

6 | BFC RC56 | RPM_RC56 | LOADRC56 OGT RC56| CINTRCS6 | IAT RCS6 | FRT _RCS6| EBP RCS6 | FCR RC56| AFR RCS6

AVG. | BFCARCSA | RPM_RC5A | LOADRC5A OGT RC5A| CINTRCSA | IAT RC5A | FRT RC5A| EBP_RC5A | FCR RC5A| AFR RC5A | AFRDRCSA
SD | BFCSRC5A
C.V. |BFCCRC5A

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

Fig. A7.17 Critical Parameter Summary - Stage 5



SEQUENCE VIC
FORM 17A
CRITICAL PARAMETER SUMMARY- STAGE 5

Lab: LAB Date Completed:pTCOMP Time CompletedoTTIME
Test Number

Test Stand: STAND Runs On The StargfrRUN Engine ERGNO Runs on EngivRUN
Oil Code: oILCODE
Formulation/Stand Code:FoOrM

Test Oil Phase 1|
A
Oil
Speed Torque CoolantlnlntakeAlr Fuel Rall EBP |Fud Flow Delta
SStPg)C kB/E\TVCh r/min N-m TGaIIeroy Temp, °C | Temp, °C|Temp,°C| kPa kg/h 1466(‘)':5300 AFR
gKW-N | 1500+ 2 | 98+ .07 |' &P 45+ 1 27+2 | 20+2 |104+.17 | Record [+*YU1o < .50

45+1

BFC_RD51 | RPM_RD51 | LOADRDS5] OGT_RD51f CINTRD51 | IAT_RD51 | FRT_RD51| EBP_RD51 | FCR_RD51( AFR _RD51

BFC_RD52 | RPM_RD52 | LOADRD5Z OGT_RD52| CINTRD52 | IAT_RD52 | FRT_RD52( EBP_RD52 | FCR_RD52( AFR_RD52

BFC_RD53 | RPM_RD53 | LOADRD53 OGT_RD53| CINTRD53 | IAT_RD53 | FRT_RDS53| EBP_RD53 | FCR_RDS53| AFR_RD53

BFC_RD54 | RPM_RD54 | LOADRD54 OGT_RD54] CINTRD54 | IAT_RD54 | FRT_RD54( EBP_RD54 | FCR_RD54( AFR _RD54

BFC_RD55 | RPM_RD55 | LOADRD5Y OGT_RD55( CINTRDS55 | IAT_RD55 | FRT_RDS55( EBP_RD55 | FCR_RDS55( AFR_RD55

ol |lwW|IN]|E

BFC_RD56 | RPM_RD56 | LOADRD5 OGT_RD56| CINTRD56 | IAT_RD56 | FRT_RDS56( EBP_RD56 | FCR_RD56( AFR_RD56

AVG. | BFCARDSA | RPM_RD5A | LOADRD5A OGT_RDSA CINTRD5A | IAT_RD5A | FRT_RD5A( EBP_RD5A | FCR _RD5A[ AFR RD5A | AFRDRDSA

SD | BFCSRD5A

CV. | BFCCRD5A

BC After Test Oil
- Bsec | Speed | Torue Galollleroy Coolant In (Iintake Air| Fuel Rail | EBP  |Fuel Flow| ,rp Delta A
SPEC | kgl | 1500 | o7 Temp- © TR0 C TR0 TS0 | 10457 | R [1400-15.00 <50
1 | BFC_RAS1L |RPM_RAS1 | LOADRAS1 OGT RAS1| CINTRASL | IAT RA51 | FRT RA51|EBP RAS1 | FCR RASL| AFR RAS1
> | BFC Ras2 [RPM RAs2 | LOADRAS?] OGT Ras2| CINTRAS2 | IAT Ras2 | FRT Ras2| EBP Ras2 | FCR Ras2| AFR RAS2
3 | BFC_RAS3 |RPM_RA53 | LOADRAS3| OGT RAS3| CINTRAS3 | IAT RAS3 | FRT RAS3|EBP RAS3 | FCR RAS3| AFR RAS3
4 | BFC Ras4 | RPM_Ras4 | LOADRAS4] OGT Ras4| CINTRAS4 | IAT RAs4 | FRT Ras4 | EBP RAs4 | FCR Ras4| AFR RAS4
5 | BFC RAS5 | RPM_RAS5 | LOADRASS| OGT RASS| CINTRASS | IAT RAS5 | FRT RAS5 | EBP RAS5 | FCR RAS5| AFR RASS
6 |BFC RAS6 | RPM_RAS6 | LOADRASE| OGT RAS6| CINTRAS6 | IAT RAS6 | FRT RAS6 | EBP RAS6 | FCR RAS6| AFR RAS6

AVG. | BFCARASA | RPM_RASA [ LOADRASA OGT_RASA[ CINTRASA | IAT_RA5A | FRT_RASA( EBP_RA5A | FCR RASA| AFR RASA | AFRDRASA

SD | BFCSRASA

C.V. | BFCCRABA

A Difference between the maximum stage average reading of the entire test and the individual stage average readings

Fig. A7.17A Critical Parameter Summary - Stage 5



SEQUENCE VIC

FORM 18

DOWNTIME AND OTHER COMMENTS

Lab: LAB Date Completed:DTCOMP Time CompletedoTTIME
Test Number
Test StandSTAND | Runs On The StasiiRUN Engine ENGNO Runs on EMmNRUN
Oil Code: oILCODE
Formulation/Stand Code:FORM
Downtime Occurrences DWNOCR
Test Hours Date Downtime Reasons
DOWNROO[L DDATR001 DTIMR0O01 DREAROO1
Total Downtime TOTLDOWN
Total Number of Comments & Ouitlier Lines TOTCOM

OCOMRO001

Fig. A7.18 Downtime and Other Comments




SEQUENCE VIC
FORM 19
Used Oil Analysis

Lab: LAB Date Completed:DTCOMP Time CompletedoTTIME

Test Number
Test StandSTAND | Runs On The StasiiRUN Engine ENGNO Runs on EMmNRUN
Oil Code: oILCODE

Formulation/Stand Code:FORM

USED OIL ANALYSIS

High Temperature High Shear @ 100°C, cP HTHS
Cold Crank Simulator Viscosity, cP/°C CCsVIS
Friction Coefficient by HFRR @ 105°C, mm FCHFRR
Fuel Dilution, % FUELD
Infrared for Oxidation, Abs./ 1 cm 10X
Infrared for Nitration, Abs./ 1 cm INI

Fig. A7.19 Used Oil Analysis




SEQUENCE VIC
FORM 8
GENERAL PARAMETER LISTING

$FEI TEST OIL PHASE I = {[BC BEFORE - 85%) + (BC AFTER - 15%) -
TEST OIL] /[BC BEFORE - 85%) +(BC AFTER - 15%)]1} - 100

SFEI TEST OIL PHASE II = {[BC BEFORE - 34%) + (BC AFTER - 66%) -
TEST OIL] /[BC BEFORE - 66%) +(BC AFTER - 34%)]} - 100

$FEI TEST OIL PHASE III = {[BC BEFORE - 6%) + (BC AFTER - 94%) -
TEST OIL] /[BC BEFORE - 6%) +(BC AFTER - 94%)1} - 100



