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Abstract

This report presents the results which were gathered to determine the
fuel economy difference between a low viscosity multigrade, synthetic
motor oil and a straight 30 weight motor oil. The test vehicle was a
1978 Volvo which has been modified to give consistent vehicle emissions
and fuel economy. -The car was tested with each oil at ambient tempera—
tures of 40° F, 75°F and 90°F.

The low viscosity synthetic showed no improvement on the Federal Test
Procedure (FTP) at 40°F and 90°F and a .74%Z increase in fuel economy for
the 75°F Tests. The Highway Fuel Economy Tests (HFET) showed a 2.13%
increase at 40°F, 2.487% increase at 75°F, and 2.71% at 90°F for the low
" viscosity synthetic multigrade oil.

Background

In the past few years several o0il manufacturers have advertised that the
use of certain oils will result in a noticeable fuel economy benefit.
This benefit is usually claimed to be a result of the special viscos-
ities, additives, friction modifiers or special base stocks. Both
industry and government are interested in determining an accurate method
for determining the validity of these advertising claims. The EPA and
ASTM are developing procedures to properly label fuel efficient (FE)
motor oils. Until such procedures are finalized the claims made for
"Fuel Efficient" motor oils cannot accurately be verified. Much of the
problem lies in what "baseline o0il" is wused in comparison testings.
Depending on the reference o0il, an o0il which claims 2 to 3 percent
improvement in fuel economy may mnot show  improvement over another
"non-fuel efficient '"(NFE) oil.

The EPA was recently questioned concerning the fuel economy benefits of
low viscosity, multigrade, oils over a straight 30 weight oil. This test
project was designed to quickly determine for one car if a noticeable
fuel economy difference was discernable. A description of the test
project is given below

Testing Procedure

The test vehicle was a correlation check vehicle designed to produce
repeatable vehicle emissions and fuel economy. A complete vehicle
description is given in Attachment A. The testing was performed in an
environmental chamber where ambient temperatures and humidity were
controlled. The test fuel was supplied from an auxilliary tank which
was stabilized in the test cell for at least 12 hours prior to the test.
Thus, both the vehicle and the test fuel were at the set point tempera-
tures prior to test. To verify this, the engine o0il and water tempera-
tures were required to be within 2.5°F of the temperatures noted for the
first test at that temperature. A battery charger was connected to the
vehicle battery each night to insure consistent battery charge and
alternator loading. The fuel economy was calculated using the Carbon
Balance method. This procedure varied slightly from the Federal Register
Procedure. The actual fuel density and hydrogen-to-carbon ratio were



-3 -
entered rather than assumed for each test. Therefore the accuracy of the
Carbon Balance procedure was slightly improved.

The test dynamometer was a Labeco single roll electric dynamometer. The
vehicle cooling fan was run at a constant 15,800 CFM because the propor-
tional control for the fan was not operating properly. The actual mile-
ages based on dynamometer roll revolutions were used in the calcula-
tions. Other test particulars are listed below:

1) The dynamometer was warmed for 20 minutes at 50 miles per hour
prior to each test.

2) The vehicle tire pressure was set at 32 psig.
3) The hood was left open for all of the test sequence.

4) - An air deflector was placed in front of the cars prior to the
FTP and between the FTP and HFET.

5)  Vehicle Inertia Weight setting was 2250 lbs.

6) Vehicle Actual Dynd Horsepower setting was 8.8 horsepower at 50
miles per hour.

The vehicle was filled with the low viscosity, multigrade synthetic oil
(test oil #1), run for 10 minutes, drained, refilled with test oil #1,
run for 10 minutes, drained, and refilled with test oil #1. The car was
then tested 5 times at 40°F. Each test consisted of a 1978 CVS FTP and

HFET sequences. Three of these tests were voided due to equipment and
driver problems. The car was then tested three times at 75° F and three
times at 90°F. The o0il was then changed using the same "flushing

procedure" but with a straight 30 weight oil (test oil #2). The test
vehicle was then tested twice at 40°F, 75°F and 90°F. :

Test Results

The test results can be analyzed several ways. The first method is based
on the ASTM and EPA procedure which selects the closest two tests, if
more than two were taken and then averages the two. A comparison is then
made between these averages. The results of this analysis are as follows:



Temg.

40°F
40°F

40°F

OIL

Test 0il
Test 0il

Average

Test 011
Test 0il

Average

% Difference

Test 0il
Test 011

Average

Test 0il
Test 011l

Average

% Difference

Test 011l
Test 0il

Average

Test 0il

Test 011

Average

% Difference

#1
#1

#2
#2

#1

#1

i#2
#2

#1
#1

#2
#2
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FTP HFET Combined
18.7061 26.7126 21.6225
19.0595 26.5687 21.8368
18.8828 26.6407 21.7197 .
18.67774 26.0742 21.4107
16.2566 26.3281 21.9751
19.0172 26.2012 21.6929
(=) .71% (+) 1.65% (+) .17%
20.4607 27.3697 23.0828
20.1785 27.6353 22.9672
20.3196 27.5025 23.0250
20.2810 26.8088 22.7767
20.3208 27.0810 22.8924
20.3009 26 .9449 22.8346
(+) 0.09% (+) 2.03% (+) .50%
20.9935 27.5516 23.5119
20.9364 27.8203 23.5598
20.9650 27.6860 23.5359
20.8288 26.6018 23.0830
21.0471 27.5078 23.5345
20.9380 27.0548 23.3088
(+)0.13% (+)0.96% "

(+)2.28%
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A second method of analysis is to look at the averages of all valid tests

at each test

given below:

Temp. 0IL
40°F Test 0il
40°F Test 0il

% Difference
(Test 0il #1 Base)

75°F Test 0il

75°F

Test 0il

% Difference
(Test 0il #1 Base)

90° F Test 0il
90° F

Test 0il

% Difference

(Test 0il #1 Base)

* Coefficient of variation = (std. dev)/mean.

point.

#1

#2

#1

#2

#1

#2

This method also allows
coefficient of variation comparisons.

Number
of Tests Statistics FTP
3 Mean 19.0093
Std.Dev. .2815
CV.* 1.487%
2 Mean 19.0172
Std. Dev. L4813
CV.* 2.53%
(-).04%
3 Mean 20.4530
Std. Dev. .2702 .2581
CV.* 1.32%
2 Mean 20.3009
Std. Dev. .0282
CV.* 147
(+)0.74%
3 Mean 20.9535
Std. Dev. .0348
CV.* A7%
2 Mean 20.9380
Std. Dev. .1543
CV.* 74%
(+)0.07%

27.6303
2404
0.93%

26.9449
.1925
717

(+)2.48%

27.8075
.2498
.907%

27.0548
.6407
2.37%

(+)2.71%

standard deviation and
The results of this analysis are

Combined

21.8608
.2512
1.15%

21.6929
.3991
1.84%

0.77%

23.1597
1.04%
22.8346
.0818
..0367%

(+)1.40%

23.5671
.0592
.25%

23.3087
.3192
1.37%

(+)1.10%
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Considering the limited number of tests, the second method of data
analysis is considered to be more accurate. '

Analysis of Results

Both methods of data analysis indicate no significant difference in Fuel
Economy between the two motor oils during the urban FIP cycle. Consid-
ering the testing variability, no improvement is indicated. The 1low
viscosity, multigrade oil did show a consistent improvement during the
highway testing (HFET). Depending on the temperature and method of
analysis between a 1.65% to 2.71% improvement in fuel economy was noted.
The combined fuel economy numbers which are a weighted (55/45) average of
the FTP and HFET tests showed lower improvements. ‘

The improvements noted in fuel economy on the HFET cycle must be taken in
the proper perspective. This testing program is not comprehensive enough
to extrapolate the data to other temperatures, oils, or motor vehicles.
Some of the unanswered questions surrounding the data are:

1. Does Test 01l #1 have effects on engine components which are
‘not removed by 'double flushing" with the next test o0il? If
Test 0il #! does have carryover characteristics, the Test O0il
#2 o0il tests would be artificially high.

2, How many miles are required before the full benefit of Test
0il #1 is realized? It is possible that additional improve-
ments in fuel economy would have been noticed with increased
mileage accumulation. The same question exists for the Test
0il #2.

3. How representative of other vehicles was the test vehicle?
The impact of viscosity changes on different vehicles depends
on part surfaces, bearing tolerances, oil pressure, sliding
clearances, oil temperatures, and other design criteria. The
data generated in one car cannot correctly be extrapolated to
other vehicles.

The HFET data shows increased improvement with higher ambient tempera-
ture. This 1indicates that the multigrade 5W-20 rating versus the
straight 30 Weight has a noticeable fuel ecomony effect. The cold start
viscosity of the multigrade oil of 5W seems to have little effect in fuel
economy. This leads to the conclusion that the Volvo fuel economy during
the cold start is not affected by the viscosity of the oil. When the
engine is warmed and running at a relatively constant RPM the viscosity
of the oil appears to affect fuel economy (ie. the HFET data.)

Conclusions:

The low viscosity multigrade oil showed no significant improvement in
fuel economy for the urban cycle at &40°F, 75°F, or 90°F, over the
straight 30 weight o0il. The low viscosity multigrade oil showed a 2.13%
improvement at 40°F, 2.487 improvement at 75°F, and 2.71%Z improvement at
90°F. over the straight 30 weight o0il on the highway cycle. The data is
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not comprehensive enough to extrapolate to
temperature.

List of Attachments

Attachment A Vehicle Description
Attachment B Test Data

other vehicles,

oils,

or
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TEST VEHICLE DESCRIPTION

Chassis model year/make - 1978

Engine

tYPE « - + + + « + 4 « « s+ « + « 4 « . JVolvo B21F 1in-line 4 cy.
bore x stroke . . . . . . . . . . . . . 3.62" x 3.15"
displacement . . . . . . . . . . « . . .2.31 liters

compression ratio . . . . . . . . . . . 8.5:1

maximum power @ rpm . . . . . . . . . . 99 HP @ 5200 RPM

fuel metering . . . . . . . . . . . . . Fuel injection

fuel requirement. . . . . . . . . . . . Unleaded, 91 octane

Drive Train

transmission type . . . . . . . . . . . Automatic 3-speed

final drive ratio . . . . . . . . . . . 3.91:1

Chassis

EYPE +« + + « « + 4 + + « « « +« « « . . Rear wheel drive, steering left
tire size . . . . . . + « . . .« « . . 175 SR 14

curb weight . . . . . . . . . . . . . 3000 1lbs.

inertia weight . . . . . . . . . . . . 2250 (as tested)*

passenger capacity . . . . . . . . . . 5 passenger

Emission Control System

basic type . . . . . . . . . . . . . . Lambda Sond
3-way catalyst (Removed)

*Due to the special use of this vehicle as a laboratory correlation check
car, the catalytic converter was removed to obtain more stable
emissions. This caused excessively high engine-out emissions and the
test inertia weight was lowered to reduce these.
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ENVIRONMENTAL PROTECTION AGENCY CONTQULLED ENVIRONMENTAL TEST CELL PRUCESSED:  JuN &, 1980
MOTOR VEHICLE E£MISSIONS LABOKATORY
ANN ARBOR, MICHIGAN FUEL EFFICIENT QILS PROJECT
TEST TYPE: FTP AVESAGE TEST RESULTS
YEHICLE: YOLYY asa_m.aaa" vineg VEgazZesSillelnos JINERTIA Wit 2250 ACTUAL HP: 8.2
OIL TYPF TEST N STATISTICS HC co NOX coz. FE BAROMETER HUMIDITY NOX FaC
TEMPERATURE |€mmmm e e (GRAMS/MILE) mmmme e > (MPG) (IN=HG) (GRAINS/LS)
40,0 3 MFAW 1.4548 20.5R2 3.435 426,776 19.033 29.073 16,739 aNONE »
MOBTL I (SYNTHETIC) STu. DEVIATION 0.042 n.yn2 [ 5.759 C.305 0.216 4,021 0.002
95% MAX  ERROR 0.078 1.657 0.261 10.540 0.%560 0«397 _7.387 0.004
) 40.0 3 MEAN 1.475 19.729 3.711 429,463 18.999 28.916 24,269 BENONF &
NJAKER STATE30W STD. DEVIATION 0.03 0,696 0.086 Hal03 0.360 0.370 2.757 D.002
. $5% MAX  ERROR 0.062 1.279 0.158 14,837 Neb61 0589 5.065 0.004
40,0 DEGREE PERCEMT CHAMGE 1.136 ~4,146 8,023 N.629 -0.175
75.0 3 ™MEAN 1.533 17.424 2+581 397.846 204606 28.789 58,807 0.930
MOBIL 1 (SYNTHETIC) STDe. DEVIATION 0.06¢ 0.054 0.249 5.700 0.251 0.218 14.259 0,054
G4 MAX  ERROR 0 118 0.100 0.758 10.473 0,461 0e400 264196 0.107
75.0 2 MEAN lea17 16,433 ‘ 2.735 404 .854 204299 29«089 6R,913 G0a974
QUAKER STATE3OW 5Tue. DEVIATION 0.0064 N.781 0.370 1.610 ~0.000 0.068 19.682 0.08A
95% MAX  ERROR 0.0l4 2.377 1.127 4.900 -0.000 0.209 59.886 0.264 ‘f
75.0 DEGREE PERCENT CHANGE -7.516 =-5.690 S.970C l.762 ~0.814
90,0 3 MEAN 1.367 15.634 2774 391.129 20.933 29.096 79.729 1.021
MOBIL 1 (SYNTHETIC) STD. DEVIATION 0.025 0.290 0.071 0.707 0.056 0.239 0.666 0.002
95% MAX ERROR 0.0469 N.533 0.218 14299 0.103 0.439 l1.224 0.004
20490 2 MEAN 1.178 14,596 2.854 395.224% 20.899 29.5834 81.298 1.02R
QUAKER STATE30wW STo. DEVIATION NDelanr 0.011 0.023 2.549 04140 0.572 25590 0.012
95% MAX "TEPRPROR 0.652 0.033 0.071 T.757 NDett27 1.742 7.759 0.036
90.0 DEGREE PERCENT CMANGE -13.786 “b,6462 2.8%92 1.047 ~D.159
F
MOST OF THE TIME. THE ESTIMATED MEAN wItLL NOT BE EXACTLY EQUAL TO THE TRUE MEAN DUZ TO THE SMALL SAMPLE AND VARIATION '
BETWEEN TESTS. BASED ON THE "I STATISTICMy THE ERXROR IN THE ESTIMATE OF THE TRIE MEAN TS LESS THAN THE MAX. 95% ERROR. ™
ERROK = STD, UEV, 2 UTH/SURT(SAMPLE S1ZE). ’
EXAMPLE: LET MAX. 95% EKRUR = X. THE v5% CONFIDEMCE INTERVAL ARQUT THE TRUE MEAN "MUM™ = (MEAN = X < MU < MEAN + Xi.
NOTE: COMMENTS PERTAINING TO THE TESTS APPEAR IN THE LAST TasLE OF THIS aPRENULIX.



CNVIYLNMENT AL PROTECTION AGENCY
MOy TOR VEMICLE E£EMISSIONS LABGRATOURY

A0 Awtle MICHIOAN

TEST Tyt WFET

CONTHOLLED SNVIRONMENTAL TEST CELL

FUEL

"EFFICIEMT OILS PROJECT

AVERAGE TEST RESULTS

PROCESSED:

JUN

Se 1980

—— -

——e¥RnLOLE ¥OLVO dog QL2e2

DIk Tyers TFSY N
TELPFRaTUKE
] 3
MOBIL 1 (SYNMTRETIC)
[A VY] 2

WUAKER STATE3OwW

40.0 DEGREE

75.0 3

MOBIL 1 (SYNTHETIC)

75.0 2
QUAKER STATE3OW

75.0 DEGREE

90.0 3

MOBIL 1 (SYNTRETIC)

90.0 2
QUAKER STATE3OW

90.0 DEGREE

MOST OF THE TIME. THE ESTIMATED MEAN WILL NOT 8E EXAaCTLY EQUAL TO THE TRUE MEAN DUE TO THE SMALL SAMPLE AND VARIA}ION

HETWEEN TESTS.

BASED ON THE T STATISTICY,

ERRQR = STD, DEvV. # "TH/SURT(SAMPLE SIZE).

EXAMPLE: LET MAX, 95% ERROR =

Xe

NOTE: COMMENTS PERTAINING TO THE TESTS ARPEAR

O Gy
VR R T N o e st

THE ERROR

THE 95% CONFIODENCE INTERVAL ASUUT THE TRUE MEAN "my" =
IN THE LAST Ta8LE OF THIS APPENDIX.

(MEAN - X < MU

IN THE ESTIMATE OF THE TRUE MEAN IS LESS THAN THE MAX. 95% ERROR.

< MEAN + X).

VIt VCoaoasl L1a]l309 IMERIIA Wt 2250 ACTUAL HP: 8.8
STATISTICS “C co NOX coz FE BEAROMETER  HUMIOITY NOX FAC
|(mmmmm e m———— (OREAS/MILE) mmmccm e mena (4PG) (IN=HG) (GRAINS/LB)
ME BN 0.917 10,049 3.97a 309.233 264766 29.059 14,535 2NONE®
STu. DEVIATION 0,029 0.195 0.117 2.791 0.207 0.210 0.972 0.002
9ns MAX  ERROW 0.056 0.359 0.215 5.128 0.380 0.386 1.78% 0.004
ME AN 0.934 19.059 4.501 316.054 26.399 28.%79 23.143 SNUNE®
STwe DEVIATION 0.0u4 0.022 0.010 S.360 Gau2h 0.038 2.851 0.003
95% MaX  ERBOR 0.1%6 0,07 0.031 16.396 1.290 1.333 8.674 0.009
PERCENT CHANGE 1.429 0.095 134135 2.206 -1.370
ME AN 0.914 9.530 3.519 300.519 27.633 28.819 71.716 0.993
STU. DEVIATION 0.009 0.09R 04157 3.363 0.251 0.226 27.307 0.122
- YSH MAX  ERKOR 0,017 0.180 0.480 6.179 0.661 0.416 504166 0.224
ME AN 0.924 9.767 3.574 309,645 25.949 29.074 65.724 1.958
$TU. DEVIATION 0.006 0.109 0.337 1.984 0.211 0.078 12.161 0.052
0S5 MAX  ERRON 0,021 0.332 1.028 5.037 0.643 0.237 37.004 0.158
PERCENT CHANGE 1.006 ~0.637 1.566 3.036 -2.473
ME AN n.878 9.491 3.589 298.403 27.833 29.079 78.828 1.015
STD. DEVIATION 0.014 0.234 0.265 1.203 0.251 0.228 1.872 0.008
S5% MAX  ERROR 0.026 0.522 0.806 2.210 0.461 0.419 3.640 0.01S
ME AN 0.798 9.319 3.417 308.945 27.049 29.559 66.176 0.961
STU. DEVIATION 0.01¢ 0.079 0.410 7.895 0.636 0.551 15.891 0.068
Y5k MAX  ERROR 0.043 0.242 1.250 24.024 1,436 1.677 48,354 0.208
PERCENT CHANGE 2.233 -1.814 -4,795 3.533 ~2.814



ENVIPONMENTEL TEST CELL DATA PPOCESSED: JUN 5 1980

YRR U ST MOBTL D (5YNTHETIC) TYPF: FTP
ol b yugaganillleisvy InERTIA_a1s 2250 ACTUAL HP: 8,8 _SIIE: _np2o
R IE I T T T IIae  Do0niTee _IaP__ Beuy_ Tews___hji_NQW EaC_ DRIVEd
e o T R £220 IR Belf  29.25 60,0 15.72 9NONE® 34786
YA RV N R R Alesie Jewnh  adl e ived 020 741940 B.8 28.43 40,0 13.41 ONONE® 34786
[V VI O N R LR Jewie Lvennl degml  wlh, \9r 1val 1:220 787%5.0 b.8R 29.14 40.0 21.24 ©NONE® 347856
ws Ay lows= Cuebn? K Y T A L 113 29.07 1579 14000
(S FENT 2 3 & A Colle? PR b LI Selvd N. 30 Ne22 4.02 0.002
VAL MR b ew UlLuls latna? Barn) 1 a st} Caln 0.u0 7.39 0.00a
e mcmcmcan (LHAMS /ML ) renemea e >4 (MG (IN=-RG) (GR/7LY)
RAG_QATA
DATE TEST NUMBER TYPE HC co NOX coz2 FEC
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
3/12/80 801933 FTP 2.05 1639 1628 32.56 19.15 1%.47 5.16 243 4,49 462.6 438B.8 398.6 16.9 18B.6 20.6
3713780 801974 FTP 2.19 128 1.28 33.82 19.37 15.42 5.00 2439 4,36 456,2 424+4 38BB.9 17.1 1%9.3 21l.2
3725780 RG17945 FTe 2.23 1el15 1.29 31e63 17.23 164.88 4,75 2.12 4,36 451,1 435.,7 390.2 173 18B.9 2l.1°
|(mmmm e e m—— e m e ————— e ——— (GREMS/MILE) mmmmmem et e T D L | (MILES/GALLON)




ENVIRONMENTAL TEST CELL DATA

PROCESSED: JUN 5, 1980
CONTRAST: QUAKER STATE3OW TYPE: FTP
__IEMPERaTURE GRQUP: w00 VERICLE: VCRe245) 1161419 INESTIa wTs 2250 ACTUAL _HP: 8.8 SITE: D222
__DATE TEST NUMHER e co NOX ¢R2 £E DYNO QNOMETER Inp BARQ TEMP HUM_ NOX _FAC _DRIVER
3/26/80: 801946 l.443 19.656 3.661 437.4RK0 18.7 Deeo 7923.0 8.8 25.28 4040 21.13 ©ONONE® 34786
4/ 9780 802468 1.511 20,459 3.811 42v.640 1Ky 0220 826640 B.8 28,67 40.0 26432 ©NONF® 35614
4/10/80 801953 1.070 19.072 3.661 ac2t.2v0 19.4 0220 8290.0 8.8 2B.80 &0.0 25.36 ©NONE® 35614
“EAN 1.075 19.729 3.711 429.463 19.00 28,92 24,27 1.000
STD. DEVIATINN 0.034 0.696 0.086 8.103 436 0,32 2.76 0.002
MEX, 95% ERKOR 0.062 1.279 Nelod la.6887 Nebt 0.59 5.07 0.004
R (GRAMS/MIIE) mmman e >1 (MPG) “(IN=-HG) (GR/L3)
2AG_DATA
DATE TEST NUMBER TYPE HC co MOX co2 FEC
1 2 3 1 2 3 1 2 3 1 2 1 2 3
3/726/80 801946 FTP 2.31 1418 1.29 29.76 18.20 14.80 5.63 2.35 4.67 4T79.9 438.9 402.9 165 18.7 20.5 ,'_‘
4/ 9/80 RO2468 FTP 2425 1431 1.33 3n.49 18.70 15.92 5.63 P.64  4.66 468.9 435.7 388.5 16.8 18.8 21.2 N
«/10/80 801953 F1e 2.35 1s20 1.33 2919 16.97 15.46 5.63 2.36 Q.65 4BB.2 424.8B 3867 17.3 1%9.4 21.3 !
: > (MILES/7GALLON])

| Cmmmmm e T (GRAMS/MI(E) mmmmmmcmmcm e c e ——————



ENVIRONMENTAL TEST CELL DATA PROCESSED: JUN S, 1980

AASELINF ¢ MOKIL -1 (SYNTHETIC) - TYPE:D FIP
IEMeEEATURE GROUP:_ 19,9 YEHICLE: YC2ez6o0 1]1a1R0Y INERIIA _WIt 2220 ACTUAL _AR:_ HaH SITE: D22y
DATE __TEST_NUvREXR HC cQ QX Cy? FE DYNO OUUMETER Inip Bavy___TZmP HUM__NQX FAC DRIVER
3/714/50 801939 1.487 17.404 2.758 397860 20.5 V220 7440.0 Betd 29.06 76.0 74,27 1.00 34734
3717780 BO1940 1.607 17.383 2,405 3972.140 20.7 0220 754640 Hel 28.64 TS5.0 55,97 0.92 34786
3721780 801944 14505 17,458 0.0 403.540 20.2 D220 779840 8.8 28.59 T5.0 46.18 0.88 34785
MEAN ' 1.533 17.424 25481 397.846 20.47 2R.79 58481 049390
STD. DEVIATION 0.064 U.054 0249 5.700 . 0.25 0.22 14.26 0,058
MAX. 95F EQRNK 0.118 0.100 0.75% 10.473 .65 0.40 25.20 0.107
R ettt (GRAMS/MILE ) wmvmmmene > (MPG) (TrN=HG) (GR/7LR)
RAG_DATA
DaTE TEST NUMRER TYPE HC co ~NOX coe FEC
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
3/16/80 8401936 FTp 1.90 1438 1.37 24422 16.34 14429 3.84 1.88 3.62 406.5 407.9 372.2 19.6 20.1 22.0
3717780 801940 FTP 2.07 1452 le4l 25416 15.94 14.26 3426 1.63 3.23 407.9 397.7 369.6 19.4 20.6 22.2
3721780 801944 FTP 1.93 laal 1.37 264437 16.63 13495 0.0 0.0 0.0 407.3 419.6 370.0 19.5 19.5 22.2

R (GRAMS/MILE) mmmm=mme Tt T >1  (MILES/GALLON)




ENVIRONMENTAL TEST CELL DATa

PROCESSED: JUN S5, 1980
CONTRAST: QUAKER STATE30w TYPF:
~JEMPERATURE GROUP: 75,9, VEHICLE: VC242450114180Y INERTIA_: ACTUAL _HP: SITE:_D220
DATE TEST_NUMBER He cQ NOX cQ2 FE Bary HUM__ NQX FAC
3/729/80 801949 l.413 16.985 2.998 403.710 20.3 29.u6 82.83 1l.04
3728780 BC194R 1.422 15.581 P.674 406.000 20.3 29.14 55.00 0.91
MEAN 1.417 16.433 2.735 404.k5% 20.30 29.09 68.91 0.974
STD. DEVIATION 0.004 6.781 Ve370 1.610 -.00 0.07 19.68 0.086
MAX. 95% ERRNR 0.014 2.377 1.127 4,900 - 00 0.21 59.89 0,264
| ¢rmmmm——— (GREMS/MIIE) ~mmecmaa— > {MPG) (IN~HG) (GR/LB)
BAG _DATA
DATE TEST NUMBER TYPE HC co NOX co2 FEC
1 2 3 1 2 3 1 2 3 1 2 -3 1 2 3
3729780 801949 FTP 1.94 1427 1.248 25.31 15.39 13.73 4,35 1.97 3.92 42147 410.6 377.1 18.9 20.1 21.9
3728780 801948 FIP 1.82 1630 1435 22.70 14.54 13.29 3440 1.56 3.25 6427.9 411.0 379.9 18.8 20.2 21.8
R et e (GRAMS/MILE) mm=cmmmemccc e cccmnv e mmc e > (MILES/GALLON)

-n

[ae)
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ENVIRONMEINTAL TFST CELL UATA PROCESSED: JUN 5, 1980

'-:':'&'-";'[‘a’-': COmllL 1 (YNTHETIC TyYyPE: FIP
B B e S P S O O P e R S P E R I U S U S T SR P T ACTUAL =2t H.n SITE: D220
T I IE I I I T T I T nie . [eel Re0__JEP__ G0 _NOX FaC DRIVER
T ies T TR TR I AT TSR e 703 TINhL,I3Y lY.n et 16670 8.6  29.29 90.0 79.19 1.02 347R6
YNV EY e e dts ive i3 CameS 3 lam1u ey we2i 76700 Bels 29.17 90.0 TY,52 1.02 34786
[V L U N RV bedn: 1h a9 [T svleloy 209 9een 17260 3.8 28.83 90.0 B80.48 1.02 34786
COA 1edn? Inehla 2elle  391elev 21.93 29.10 79.73 1.021
CTie TEYIATINY Veten Y2V Vo7l 0.707 0.06 Deco 0.67 0.002
Uik, hE tHNOL Ve T 0.43) YellH lecyw9y 0.10 Uobt 1.22 0.004
(e (GHAUS/MILE )~ reemm e >t (MPG) (IN=HG) (GR/LB)
RAG_DATA
DATE TEST NUMBER TYPE HC co NOX co2 FEC
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
3718780 R0194] FTP 1.54 1.28 1.2 20.16 15.346 12.96 4,02 1.72 3.65 394.7 403.2 3A3.1 20.46 20.4 22.7
3/19/50 801956 FTP 1.60 1.36 1427 20.52 1&.48 13.01 4,10 1.89 3.65 399.6 402.2 366.2 20.1 20.5 22.5
/20750 801943 FTP 1.65% 1629 la32 20.96 15.35 13.10 0.0 0.0 0.0 39543 40343 364.8 20.3 20.4 22.56

ittt (GRAMS/MILE) mmmmmmmmmmm e cs e oo 2mmo e > {(MILES/GALLON)



ENVIRONMENTAL TEST CELL DATA PRUCESSED: JUN 5. 1980
JONTRAST: QUAKER STATE30W TYPE: FTP
__TEMPERATURE GROUYL: 90,0 LLVEHICLE: V(2426511141809 INERTIa _WI: 2259 ACTUAL _HP: 3.8 SITIE: 0220
DATE _TEST NUvHEN [ ® _Co NOX cp2 FE DYnQ ODOMETER 1aP BARY IEMP HUM__NOX FaC DRIVER
4/ 278 801958 1.24%6 14,613 2.871 397.040 20.8 0220 B117.0 H.8 29.18 90.0 79.49 1.02 35614
4/ 3780 801952 1074 14.580 2.837 393.410 21.0 pa2ce R149,.0 BeR 29.99 90.0 83.10 1.04 35614
MEAM 1.178 14,596 2.854 395,224 20.90 29.9%8 81,30 1.028
STD. DEVIATION 0.1a68 0.011 0.023 2.549 C.la 0.57 2¢55 0.012
MAX. 95% ERRNR 0.a452 0.033 04071 7.757 0.43 1.74% T«75 0036
(R (GRAMS/MILE) mremeem e > (MPG) (IN=HG) (GR/LE)
HAG_NATA
DATE  TEST WUVHER  TYPE HC ’ NOX co2 FEC
1 2 3 1 3 1 2 3 1 2 3 1 2 3
a/ e/Bt “019%% FIP 1.57 1.21 1.2 20.27 13,55 12.35 %.25 1.8% 3.76 401.3 46l0.,3 368.8 20.2 20.3 22.5
4/ 3710 AQivse2 Fip 1.85% lal3d De51 19«80 13.67 12.34 4405 1.7% 3.97 399.6 605.1 366.7 203 20.5 22.8
R et (GRAMS/MILE ) memmemcmmnm e e e memme e ——— -> (MILES/GALLON)

..-91..



ENVIRONMENTAL TEST CELL DATA PROCESSED: JUN 5, 1980

JINES MOgIL 1 (SYNTHETIC) TYPE: HFET
22ECATURE _GEOUP: 40,9 VECICLE: vCR42aSLlleld0y __ INERTIA wI: 2220 ACTUAL H2: 8.8 SIIE: D220
TE__JEST _hivHfp inl® co NUX cQ2 FE QYNO ODOMETER pilal BARU IEMD HUM__NOX FAC DBIVEE
2/80 BO1932 0,897 10.126 3.933 306.530 26.7 Nn220 7379.0 B.8 29.21 40.0 15.08 “NONE® 34786
3/80  B0O1973 0.903 10,198 4.112 308.420 - 27.0 veel 742140 .8 28.62 40,0 13.41 SNONE® 34786
2/80  B01%564 0.952 Y.828 3891 312.350 26.6 02290 7893.0 Bet 29.15 40.0 1511 #NONE® 34785
MEAN 0.917 10,049 3.978 309.233 26477 29.06 1453 1.000
STO. REVIATINN - | 0.029 0el9s 0117 2.791 0.21 0.21 0.97 0.002
MLXe YS5F ERRNR V.050 0.359 . N.215 S.128 0.38 .39 1.79 0.004
|€mmmmmmas (GRAMS/MILL) ~——memame >} (MPG) (IN=nG) (GR/LB)
BAG _DATA
Te TEST NUMRER TYPE HC co NOX co2 FEC
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
2780 A01932 HFET 0.90 040 0.0 10.13 0.0 0.0 3.93 0.0 0.0 306.9 0.0 0.0 26.7 0.0 0.0
3780 R0O1973 HFET V.90 Ne0 0.0 10.20 0.0 0.0 4.11 0.0 0.0 308.4 0.0 0.0 27.0 0.0 0.0
/80 801954 HFET 0.95 0.0 0.0 9.43 0.0 0.0 3.89 0.0 0.0 312.4 0.0 0.0 26.6 0.0 0.0
Qe et bl ol Satntebd (GRAMS/MILE) memererececrccacccnccenaa Teccene -=>| (MILES/GALLON)
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ENVIRONMENTAL TEST CELL DATa PRICESHE G U

re jes
INTRAST: QUAKER STATE3OW TYPE: HFET
TEAPERATURE GROUP: 4020 VERLCLE: VC2a245L1141A03 INERTIa wli__ 2220 ACTUAL He: B SITb: 0oz,
DaTE TEST NUMREWK HC CO MNUX C0? FF NDYNO OQHOMETER IHP BARQ TEMPR HUM __NOQX FaC DRIvEw
1726780 801957 0.903 10.042 4,501 319.870 26.1 v22v 7965.0 HBeB 29429 40.0 2l¢13 ©NONE® 347836
W/ 9780 B02469 0.965 10,077 4.501 312.240 26,7 0220 B269.0 8.8 2H.67 40.0 25.16 “NONE® 35514
«“F AN 0.934  10.059 4.501 316.054  26.40 28.98 23.1¢ 1.000
STD. DEVIATION 0.064 0.022 0.010 5.384 Det2 0ol 2.85 0.003
MAXK. 95% ERKNOR 0.134 0.067 0.031 16.396 1.29 1.23 B.67 0.009
: |<meomm—a- (GRAMS/MILE) == mmemmme > (MPG) (IN=-HG) © (GR/LB)
BAG_OATA
DATE  TEST NUMBER  TYPE HC co NOX } coz2 FEC
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
$/26/80 801957 HFET  0.90 0.0 0.0 10.06 0.0 0.0 4.50 0.0 0.0 319.9 0.0 0.0 26.1 0.0 0.0
o/ 9/80 5026469 HFET  0.97 040 0.0 10.08 0.0 0.0 4.50 0.0 0.0 312.2 0.0 0.0 26,7 0.0 0.9
R A P (GRAMS/MILFE) mmeremmemcrccccccc e —— e ————— > (MILES/GALLON)
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ENVIRONMENTAL TEST CELL DATA "PRUCESSED: JUN 5, 1980

MOKMIL ) (SYNTHETIC) TYPF: HFET

_TEMPERATURE GrOUR: 70,0 YERICLE: VE2424501141809 INERTIA wWl: __2250 ACTUAL _HP: 8.8 SITE: _D229
OATE __TEST_ NUMKEW HQ co NUX (o) FL DYNO ODOUMETER BARG TEwe HUM__NOX FAC _DRIVER
3/14/40 B0195S 0.922 9,801} 3.40H 304,910 27.4 7520.0 29.08 75.54 1.00 34786
3717780 8019e8 0,919 Y.9490 3.631 297.179 2T.9 7557.0 2B.66 96.91 1.1l 34786
3721780 801966 0.906 9.751 0.0 300.5480 27.6 780240 28.72 42.70 0.87 34786
MEAN 0.914a 9.830 3.519 300.519 27.63: 28.82 Tle72 04993
STD. DEVIATION 0,009 0.098 04157 3.363 0,25 0.23 27.31 0.122
MAX. 95% ERRNR 0.017 0.130 0,480 6.179 0.46 0.42 50.17 0.224
o= (GRAMS/MILE) —=mcm=caa > (MPG) (IN=HG) (GR/LA)
RAG _NDATA
DATE TEST NUMBER TYPE HC co NOX co FEC
2 3 1 2 3 2 2 1 2 3
3714780 £01955 HFET 0«0 0.0 9.80 0.0 0.0 0.0 0 0 27.4 0.0 0.0
3/717/80 801968 HFET 0«0 0.0 9.94 0.0 0.0 0.0 0 0 27.9 0.0 0.0
3/721/80 801966 HFET 0.0 0.0 9,75 0.0 0.0 0.0 0 0 27. 0.0 0.0
R it D D L Tt D e (GRAMS/MILE) emsr e e e e ccr e ccrrc e mrcccaw= | (MILES/GALLON)



ENVIRONMMENTAL TEST CELL DATA PRUCESSED: JUN S 19R0
CONTRAST: QUAKER STATE30W TYPF: HFET
_TEMOELATURE GROUP: __ 75,0 VEHICLE: vC2424511141899 INEWTIA _WT: 2250 ACTUAL HP:  B.8 SIIE: D220
_DATE _TEST NUVHEKW HC . Co NOX cor EE DYNQ ODOMETER } Kt od BaARO IEMP HUM__NOX FAC _DRIVER
3/23/560 801960 0.929 9 Has 3.336 311.u60 2648 uezo 802640 Bef . 29.13 75.0 57.12 0.92 25420
3729780 801962 0,919 9.691 J.816¢  308.230 27.1 0220 8064.0 8.8 29.02 T75.0 T4.32 1.00 34786
MEAN 0.926  9.767 . 3.574 . 309.665  26.95 29.07 65.72 0.958
STD. DEVIATION 0,006 0.109 04337 1.9864 0e21 0.08 12.16 0.052
M&X. 95% ERKNR 0.021 0.332 le028 6.037 0.606 0.26 ‘37.00 0.158
' e (GRAMS/MILE) ==mmmm——— > (MPG) (IN=HG) (GR/LH)
BAG_DATA
DATE TEST NUMRER TYPE HC co NOX coz2 FEC
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
3/28/80 801960 HFET 093 040 0.0 YRS 0.0 0.0 334 0.0 0.0 311.1 0.0 0.0 26.8 0.0 0.0
3729730 801962 HFET 0.92 040 0e0 Q.69 0.0 0.0 3.81 0.0 0.0 308.2 0.0 0.0 27.1 0.0 0.0
R e et L L PR S PP (GRAMS/MILE) mmmmecccemc e c e ——m———e> | (MILES/GALLON)
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ENVIPONHENTAL TEST CELL DATA UG S ST VS

IS N

SELINE: MOBIL 1 (SYNTHETIC) TYPE: HFET %
JEMPESATURE GROUR:T 90,0 VEEICLE: VC262451 1141809 INERTIA aT: _ 2290 ACTUEL d0:_ Han o alit: it
DATE _TEST _NUMIER HE cQ NOX cu2 ES DYNQ ONQHETER 1HP BARQ __IEMP HUM__NOX FAC DRIvFZ -
/20780 801959 0.d86 Y.ABH a0 299,290 278 Heen el B.8 2R.,83 90.0 80.48 l.02 34746k
/18780 801967 0.889 Ye643 3,777 298.900 27.6 u220 766040 8.8 29.28 90.0 79.22 1.02 34786 )
/19780 801942 V862 Y.154 3.402  297.020 28.1 D220 7696.0 Be8 24,13 90.0 76.79 1.01 34786
MEAN U.878 9.491 3.989 298.403  27.83 29.08 78.83 1.016 o
STU. DEVIATION 0.0l6 U.2k4 0.26% 1.203 0.25 0.23 1.87 0.008
MAX. 95% ERRNR 0.026 0.522 0.806 2.210 0,46 0.42 3.44 04015 i
| ¢mmmam == (GRAMS/MILE) mmmmmmm e 5 (MPG) (IN=HG) (GR/LB) &
y ¢
¢
BAG_DATA G
| -
DATE  TEST NUMBER  TYPE HC co NOX co2 FEC N
1 2 3 1 2 3 1 2 .3 1 2 3 1 2 3 1
/20780  RO019%9 HFET  0.89 0.0 0.0 .67 0.0 0.0 0.0 0.0 0.0 299.3 040 0.0 27+.8 0.0 0.0 S
/18780 R01G67 SFET  U.8%9 0.0 0.0 Y9.64 0.0 0.0 3.78 0.0 0.0  298.9 0.0 0.0 2746 0.0 0.0
/19780  B01942 HFET  0.86 - 040 0.0 9.15 0.0 0.0. 3040 0.0 0.0 297.0 0.0 0.0 28.1 0.0 0.0
R e T TS S T R (GRAMS/MILF ) mmmm e e e e e e e e >t (MILES/GALLON) G
L
L+
e
&
[+
G

Fokd



ENVIRONMENTAL TEST CELL DATA PROCESSED: JUN 5 1980

ONTRAST: ] QUAKER STATE3O0W : TYPFE ! HFET
_TEUPERATURE GROUR: 90,0 VESICLE: vezagaesS]1laelnny INEETIA_WTE 223540 ACTUAL HK: _ 8,8 SITe: _D22o
_DATE _TEST_ NUHHER HC co HOX co? FE S _DYNQ ONOMETER IHP___BARO IEMP HUM___NOX FAC__DRIYER
4/ 2780 801950 0.888 9.377 3.127 314.530 2646 D220 813H.0 Bed 29,17 90.0 54.94 0.91 35614
4/ 3780 801964 0.909 9.262 3.7v8 303.360 27.5 veeo 9170.0 He8 29.95 90.0 77.41 1.01 35614

MEAN 0,858 3.319 . 34417 308.945 27.05 29.56 66.18 0.961

STD. DEVIATION 0.01a 0.079 0ealh 7.895 0.64 0.55 15.89 0.068

MAX. 95% ERKNR 0.043 0.242 1.250 24.026 1.94 1.68 48.35 0.208

jCmmmmme = (CRAMS/MILE) ===mw—mem > (MPG) (IN=HG) (GR/LY)
RAG_DATA
DATE TEST NUMRER TYPE HC co _ MOX coe FEC
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
4/ 2780 801950 RFET U.89 0.0 0.0 9438 0.0 0.0 3.13 0.0 0.0 314,5 0.0 0.0 26.6 0.0 0.0
4/ 3/60 801966 HFET 0.91 D¢0 Ue0 V.25 0.0 0.0 3.71 0.0 0.0 303.4 0.0 0.0 27.5 0.0 0.0
| rvmrtcc e mccccrncc e e c e - (GRAMS/MILE) mewmmerwm e me emem—cccreac—ecanan > (MILES/GALLON)
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ENVIRONMENTAL PROTECTION AGENCY CONTROLLED ENVIRONMENTAL TEST CELL PROCESSED: JUN S, 1980
MOTOR VEHICLE EMISSIUNS LABORATORY
ANN ARBORy ~ICHIGAN FUEL EFFICIENT QILS PROJECT

AVERAGE TEST RESULTS

TEST _NUMBER QIL_TyrE _TEMPERATURE COMMENTS VEHICLE: YOLVQ 242 DLga2 TYPE: FTP

801933 MOBTIL 1 (SYNTHETIC) 40.0 VOLVC TCV CULD &M TEST 40 CEG. F
NOX Or 8AG 72 LIN NOT RETURN TO SPAN POINT
SuUmMMARY COUE «) - MOSBIL OIL Sw 20

801974 MOBIL 1 (SYNTHETIC) 4(C.0 VOLVO &40 DEG. F COLD ROOM FUEL EFFICIENT OILS TESTING MORILE 1 REFERENCE OIL
SUMMARY CODE 41 - MOeIL JIL Sw 2¢

801945 MOBTL 1 (SYNTHETIC) 40,0 EPA=542 wHT VOLVO T,.,C.v ROOM @ 40 DEG. F MOBIL #}
NOX INSTRUMENT OOwWN FOR REPATIRI VALVES QUESTIONABLE SPAN CHECK BG #2 HC DIO
NOT PETURN. SUMMARY CODE 4] - ~OBIL OIL Sw 20

801946 QUAKER STATE3OW 40.0 VOLVO TCV EPA-542 COLD RM w 40 DEGREES F STD 30 W QUAKER STATE
OIL TEMP o STarT FTr/ 43.2 DEGREES F
SUMMARY CUDE 42 - QUAKER STATE 30w

807468 QUAKER STATE3OW 4.0 VOLVO EPA S42 COLD ROOM o &40 DEG. F W/QUAKER STATE 30w
NOX SPaN CHECK DID NOT RET ON BaG OME. & 3AG TwO

801953 QUAKER STATE3O0W 40.0 VOLVO COLD ROOM QUAKER STATE 30W @ 40 DEGREES F FTP

801939 MOSTIL 1 (SYNTHETIC) 76.0 VoLvO 75 DEG. FTP  COLD ROCM  FUEL ECONOMY OILS TEST REFERENCE OIL MOBILE 1
SuUMMARY CODE 41 - MOBIL OIL Sw 20

801240 MOBIL 1 (SYNTHETIC) 75.0 VOLVO TCU VEH. COLD RM & 75 DEG. F MOBIL #1 REFERENCE OIL
TEST STARTED S DEGREES BELOW COLD RM SET POINT (75 DEG. F)
SuMMary CODE 615-1MOBILE OIL Sw 20

801964 MOBTL 1 (SYNTHETIC) 75.0 VOLVO TCv COLD Y™ @ 75 DEG. FTP MOHRIL 1
NOX INSTRUMENT D0JN FOxk REPAIR
SUMMARY CODFR 41 - MOBIL OIL sw 20

801949 QUAXER STATE3O0W 76.0 VOLVO T.C.U. £P2=542 ROOM o 75 DEG. F QUAKER STATE 30w
SUMMARY COOY 42 = QUAKER STATE 30w

801948 NUAKER STATE30wW 75.0 VOLVDO TCV EPA=542: ROOM 2 75 DEG. F W/30W QUAKER STATE OIL
NOX OF BAG T«0 DID NOT RET. TO SPAN CHECK VALVE
SUMMARY CODE 42 « QUAKER STATE 30w

801941 MOBIL 1 (SYNTHETIC) ©3.0 VOLVO FDTP AT 90 DEG. F FUEL ECUN, REFERENCE OILS

DEFLECTOR #aS IN PLACE ALL THRY 7AG 3
BAG 1 NOX DID NOT RETURN TG ORIGINAL SPAN PT. DURING CHECK SUMM, CODE 41 MOBIL



ENVIRONMENTAL PROTECTION AGENCY

MOTOR VEHICLE EMISSIONS LABORATORY
ANN ARHORe MICHIGAN

CONTROLLED ENVIRONMENTAL TEST CELL
anD
CERTIFICATION
AVERAGE TKST RESULTS

PROCESSED: - JUN 5, 1980

SJIESI NuMBER  LOCATION IEPERATURE

COMMENTS

VEHICLE: VOLVO 242 DL262 IYPE: A

801956 MOBIL 1 (SYNTHETIC) 90.0
801943 MOBIL 1 (SYNTHETIC) 90.0
801958 QUAKER STATE30wW 90.0
801952 QUAKER STATE30w 90.0

COLD ROOM  FUEL EFFICIENT OILS TEST REFERENCE OIL
MOBTLE 1 F1P
NOX  INSTRUMENT UNSTABLE

90 DEG. F

SUMMARY CODE 41 - MOBIL OIL Sw 20

FTP VOLVO MOBIL 1 REFERENCE OILS
HUMIDITY OQUT OF SPEC. = 24 HR SQaAK
NOX TNSTRUMENT DOWN FOR MAINT.

HUMIDITY IS AVE. VALUE
SUMMARY CODE 41 - MOBIL OIL 5w 20

VOLVO EPA~S542 ROOM @ 99y DEG. F W/QUAKER STATE 30 W
VEr waS 11 SECOND GEAR FOR FRIST ACCEL OF BAG #}
SUMMARY CODE 42 - QUAKER STATE 30w

VOLVO EPA=542 ROOM w 90DEGREES F FTP-QUAKER STATE 3nw OIL
15 SEC. OF 384G OME VvARIAW PAPER=SLIPPING
SUMMARY CODE 42-QUAKER STATE 304

A
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ENVIRONMENTAL PRNTECTION AGENCY

MOTOR VEHICLE EMISSIONS LABOKATURY

ANN AKRBORe “ICHIGAN

CONTRULLED FENVIRONMENTAL TEST CELL PROCESSELY  JUN 5, 1980

FUEL EFFICIENT 0OILS PROJECT

AVERAGE TEST RESULTS

TEST _NUMBFR

OIL_IYPE

InMPRERATURE

COMMENTS VEHICLE: VOLYO 242 DL242 IYPE: HFET

801932
801973
801954
801957
802469
801935
801968
8019%6
801560
801962
801959

801957

MOBIL 1 (SYNTHETIC).

MOBIL 1 (SYNTHETIC)

MOBIL 1 (SYNTHETIC) -

QUAKER STATE30wW

QUAKXER STATE3O0w

MOBTL 1 (SYNTHETIC)

MOHIL 1 (SYNTHETIC)

MOBIL 1 (SYNT&ETIC)

QUAKER STATE3O0w

QUAXKER STATE3O0w

MOBIL 1 (SYNTHETIC)

MOBIL 1 (SYNTHETIC)

40a.0

40.0

40.0

0.0

40.0

75.5

75.0

75.0

75.0

75.0

96.0

90.0

VOLVO TCV  COLD KM, TEST @ 40 DEG. F MOBIL 1 OIL

SuMmary CODE ] = MOBIL OIL Sw 20

VOLVO - 2 HFET & &40 0€G6. F W= MOBILE 1 Sw=20 OIL

SuUmMMaRY CODE 41 - MOBIL OIL Sw 2v

VOLVO TCV EPA 542 RUOMs 2 40 DEG. F MOBIL #1 REFERENCE OIL
NOX [WSTRUMEMT NDOWN FOR REPATIR--=-VALVES ARE QUESTIONABLE
StMmary CODx 4]l - MOEIL OIL Sw 20

VOLVO TCV EPA=S542 COLD WM # 40 NDEGREES F RAN w/STD 30 W QUAKER STATE
NOX OF HAG =23 DID NOT RET TO SPaMN CHECK

SUMMARY CODE 42 - QUAKER STATE 30w

VOLVO EPA 542 ROOM w/WUAKER STATE 30 W <40 DEG.

VARTAN NOT OQPERATING PHOUPERLY - SHORT MILEAGE

VOLVO 75 DEG. 2 HFET'S COLD ROOM FUEL ECONOMY OILS TEST REFERENCE OIL MORIL 1

SuMMARY CODE 41 - MORIL OIL Sw 20
VOLVO TCV VEH. COLD Pm w 75 DEG. F MOBIL 331 REFERENCE OIL -

NOX On HFET 1 DI NOT RETURN TO SPaN WITHIN TOLERENCE
SUMMARY CODE 41 = MOZIL OIL Sw 20

VOLVO.COLD ROOM FE REFERENCE OILS MOBIL @ 75 DEG.

NOX INSTRUMENT NOWN FOR REPAIR

SUMMARY COLE 41 -MOSTLE OIL Sw 2C

VOLVO TCV EFa=%42 COLD ROOM W 75 DEG. QUAKER STATE 30W

SUMMARY COLE 42 = QUAXER  STATE 30w

VOLVO T.C.V. EPA=S42 ROOM @ 75 NEG. F QUAKER STATE 30W

SUMMARY CUDE 42 - QUAKER STASTE 30w

NOX TINSTRUMENT DOwWN. FOR MAINT

SOAK TIME 24 HRS HUMIDITY IS AVE. VALUE

WHT VOLVO TCV & 90 DEGREES F COLD RM  REF. QILS SumM, CODE 41 -~MOBIL OIL Sw 20
WHT TCU VOLVO KM @ 90 DEG. F HFET MOBILE REFERENCE OIL #1

SumMary CODE 41 - MOBIL OIL Sw 20



ENVIRONMENTAL PROTECTION AGENCY CONTRULLED ENVIRCONMENTAL TEST CELL PROCESSED: JUN Sy 1980
MOTCR VEHICLE EMISSIONS LABORATORY AMD
ANN ARHBORe MICHIGAN CERTIFICATION
AVERAGE TEST RESULTS
IEST NUMsER LOCATION TEMRERATURE : COMMENTS VEHICLES VOLVO _gaz2 DLP4g IYPE: HFET
801942 MOMIL 1 (SYNTH:TIC) 90.0 VOLVD 2-nFET FUEL EFFICIENT OILS 90 DEG. F TEST MOmIL #l

15 SEC NETWeEEN HFET #1 & #2 T

MNCGX INSTRUMENT

801950 QUAKER STATE30w 9C.0 VOLVO EPA 542

UNSTABLE  SUM#

ROOM @ 9C DEG.

EST TOTEST
ARY CODE 41 = MOBIL OIL 5w 29

F HFET QUAKER STATE 30w

SUMMARY CODE 42 - QUAKER STATE 30w

801964 QUAKER STATE3OW 0.0 VOLVO EPA-542 ROOM « YGNEGREES F HFET W/QUAKER STATE 30W

SUMMARY CCDE 42 - QUAKER STATE 3CW
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