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SUPPORTIVE INFORMATION REPORT FOR
THE FUEL ECONOMY MEASUREMENT
TEST (ENGINEERING TYPE) FOR '
TRUCKS AND BUSES-SAE J1420 JUL83

Rt.·pon of du.' Truck and Bus Fuel Economy Commiul"t'. approvt'<f Jul)' 1983.

SAE Information Report

"
.., '~., ~.

1.

:U.4 'rR~NStT CVcLE-=-Reler"to' "Baseline' Advanced Desigri' Transit
Coach Specification," 'Part It 'paragraph' t'.2.' publistle<t b'v'DOT.' '.

3.2 Test" Vehicles' ". • ; , ' " .' ',) n" ~

3.2.1 MODEL IDENTIFICAT;O~"';:'N~ backg'round'inform~'tiori 'is required,
3.2.2. COMPONENT IDENTtFICATloN-No background information is re-

uired. , .. ' .. , '.. I'~'~." I.; , • • •. ' ,j • .,.1(. _ .1....• L H<I_~ 1

q 3.2.3.CO~OL' VEHiCLE:""The 'ambl~ri(. hinditio'its' during ii' test' can
change and 'do change. T~nnei.itr<illze'the'se effects, the control vehicle
is employed. The assumption ismade'tl1ilt'tliities"t' vehicle andco'ritrol
vehicle are affectedby'thecliang~sin die ambient coiiditions'in'the same
manner, thus chang;ng' die 'power requireme'ntsOf both vehides propor­
tionallyby the'same'amount~ . ",.~. , ., ~ t'", - .'/D. I U,d.'" ''1

The control vehicle is run together with the lest velii~l~ai 5"~;me' r~asona­
ble distance so as not to change Ihe aerodynamic conditions of the vehicle
running behind. ".!C1 L< /'': --:', ,v ;';., ..q~" : •.

Test data ,indicate that.t.t!isJnethoi(oCte~ting Jlr.oy'i~e_s good t~St-lO­
test repealability and early detection of errors in driving the cycle. It
provid~ a reliable tool,for"evalu3ting the,test results,'The same control
vehicle must,be used during the duration of any s·pecific series of tests.
If a prolonged series of tests is expected, the control· vehicle must be
maintained so as to give'identical results uilder the same ambient'condi­
tions each l;me the sam~ test' cycle is run, Test data indicate that a relatively
large aerodynamic diffe~ence can exist betw'een the',test and the control
vehicles and still provide reliable test data. c ","

ii' ;"':J... IO'. t,Bl~!PLY,+:s.~~~ RADl~ i·~~?r!
, '~': I ' !

" .,- !. 1 - 'O'-:O' .' i .. - - - ! .
INms; AMBIeNT COIm: 70-73°r. JIlIlJ)!3-.5.IllH • .Sl:. : ,LIl9.7.9_ •• O'_ "
I ;- :not .; 4_· !~_~~o!."WI~.D:3-S .KPH ~I: 7 ••1~."9.· 1·~

, I' ~!1I;I'KODEL,_S:, TtsT VEB. SaORI CONY. :72,000 ,LJlS ,b· .

I '. L • ~ .. COJm\.,VEH,'II!D. COIIV,., ! :72,000 1.IlS :.

, TEST iCYCLE: 54E LORe HAUL. .,.. .A,.";.. :", •.. ,

I I ,

O'O'~" TEST,ROUlE, '"~N~~;p~1.=~~
jEVEN NO~' TRIP~ NORTHBOU1l1D ,·t,

.~l ~,I..... I.. .' .:", ,I ... :_. .C: 'f

j." I,(~ _.. ' ~. i.~' ~ "" I. _ J '~'.f' f .,~ I (

\
I
\

1. This information repon is a companion document 10 SAE Recom­
mended Practice. J 1376. Fuel Economy Measuremenl Test (Engineering
Tvpel I"r Trucks and Buses. II provides background inf(,rmation and
explanations lO bt'tll:r undt'rstand tht' mt'asuremt'nt procedurt' and its
use. II also provides refert'nces and data which were developed by the
SAE/DOT Program in suppon of the panicular limitations or parameters
selected lor the various items in the test procedure. The format used
in this document is similar to the recommended practice so that corre­
sponding lopics can be found under Ihe same headings.

1.1 Overview-Th<: objenive of this t<:SI procedure is to enable one
to conduci a rdatively simple test employing driving pallerns lor the
purpose of evaluating rclalive fud economy expr<:ssed ill mpg betw<:en
vehicles or thl' dkcts of various devices on fuel economv when th<:s<:
devices ar<: installed on a \'<:hide. '

The t<:SI proc<:dure requires a referenc<: or a control vehicle 10 be
run simullaneouslY with the test \'ehicle on Ihe same course and al Ihe
same time. The ';'pg ratio of the control vehicle to the test vehid<: is
applied 10 check the rcpealabilit\, and validity of the lesl resulls. The
corrections applied to.the obsen'ed mpg are: (I) the lest fuel heating
value is corr<:Cled to standard fuel heating \'alue, and (2) the corrected
fuel density' is to standard GO°F fuel temperatur<:. At the time of this
writing, not enough t<:st data has been generated to d<:velop a correction
f"ctor fur ambienl tt'mpt'rature and barometric pr<:ssure. To minimize
the dkn of the ambiem temperawre, the test procedure recommends
a ralher narro'" wmperalure band.

2. Scope-This intormati'JlI r<:por. pro\'ides background informal ion
related 10 the developmenl of the SAE Recommended Practice that pro­
duces relalive fuel economv data.

3. Definitions '
3.1 Test Cycles-The crit<:rion in th<: dt'velopmenl of the test cycles

was to have relatively simple test cycles which in many cases could be
rUII on a public highway if a suitable test Irack were not available. A
('(>Illplica ted test cycle could cause the driv<:rs to neglect safety and ade­
quate attention to the driving pattern and also increase the manpower
required to conduct the test. Universal test cvcles to refieci the real world
an' impossible to devdop. The driving paiterns in the real world are
l'hanging-Iess idle time. slower speed., and doser selection of gears.
By developing simple test cvcles, a more complicated driving pattern 10

fit someone's specific needs can be approximated by combining ponions
of Ihe recommended test cycles, such as 50% of the long haul and 50%
of the shon haul into a specialized test cycle.

Rdativcly short test cycles are desir.lble. More test cycles can be run
in a given time frame and more data poin.s collected, Also, test repeatabil­
ity problems and other errors can be noticed early and corrected. The
test procedure provides the means lor evaluating only the relative fuel
economy of a vehide or vehicles. It provides a measure of percent change
in fuel economy due to a modification of a tesl vehicle or a change in a
vehide's mode of operation from a baseline condition.

An absolute mpg value at standard ambienl condilions cannot be easily
obtained. It is not known what the correction factor for ambienl conditions
for the \'arious types of vehicles should be. Ifa reference vehicle is available
with a known mpg value at Ihe standard conditions, an approximate abso­
lute value can be obtained but very lew organizations have a reference
vehicle.

The procedure provides means for obtaining data for possible fuel
savings calculalions or luel economy calculations at some ambient condi­
tions other than standard. This is illustr.lted in Fig, I where the relative
improvemenl in fuel economy between radial versus bias ply tires is shown
based on actual test data,

3.1.1 LoNG HAUL CYCLE-Reier to SAE Paper 831784, Development
of Fuel Economy Test Procedures by Richard S, Johnson, presented at
Ihl' 1983 Truck and Bus Meeling and Exposition, November 7-10, 1983.

3.1.2 SHORT HAUL CYCLE-Reier to SAE Paper 831784, Development
of Fucl Ewnomy Test Procedures by Richard S, Johnson, presented at
the 1983 Truck and Bus Meeting and Exposition, November 7-10, 1983.

3.1.3 LOCAL CYCLE-Refer to SAE Paper 831784. Development of Fuel
Economy Test Procedures by Richard S. Johnson, presenied at the 19!13
Truck and Bus Meeting and Exposition, ,November 7-10, 19!13.
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In the calculation of the test results, the mpg ralJO 01 the two vehicles
is used. Regardless of the ambient conditions, the ratio remains approxi.
mately the same (as shown in Fig. 1) for all the same test runs. Any
substantial change in the ratio usually indicates a bad run.

A reference vehicle can be employed in place of a control vehicle in
conducting the tests. A reference vehicle is a control vehicle for which
the fuel economy is known at reference conditions of 70°F ambient and
29.00 in Hg barometric pressure with fuel of standard heating value. If
a reference vehicle were available, a rough estimate of absolute mpg values
of a vehicle on a specific test cycle at reference conditions could be at­
tained. For a one time test only, relative values can be obtained. Because
very few organizations have such a vehicle. the test procedure deals only
with the use of the control vehicle. A sample calculation employing a
refer,.~nce vehicle is shown below.

Sample Ca/cu.lalion with Refnrnce I'elait:le-A reference vehicle was tested
simultaneously with the test vehicle and the control vehicle shown in
paragraph 11.5 of the test procedun:. (Ambient conditions are the same
as in paragraph 11.5).

REFERENCE VEHICLI DIESEL POWERED
(30.12 Mlle.)

FIe c, C. FEe
Run 0 .... Fuel" 0 .. C.F. to C.F. to Co...
No. hi. Te.., OF mPi Std. H.V, 60°F F...I mPi

1 ".78 86.0 6.301 0.9860 1.010.. 6.277
2 5.32 86.0 5.662 0.9860 1.0104 5.641
3 4.90 78.5 6.1"7 0.9860 1.0073 6.105
4 ".87 83.0 6.185 0.9860 1.0092 6.115
Mean 6.07" 6.0445
% Spread 10.5% 10.5%
Std. D."iation 0.282 0.278

~ ".64% 4.61%
Mean

• Same fuel 01 nI1iclo 2.
CI_uItiplyi"lllactar ta conect mpg "- tell fuel heating value 10 'Iandard fuel

heating val....
C....-Multiplyi"ll factor to conect mpg "- tell fuel temperature to Ilandard 60°F

fuel temperature. •

The data for run No.2 may appear to be questionable. Without run
No.2. the mean mpg column is 6.211 and the spread only 2.8%. It
will be shown later that these data are probably part of a normal variation
due to weather conditions.

This reference vehicle, from previous tests, is known to have a fuel
economY of 6.071 mpg at 70°F and 29.00 in Hg after correction to the
standard fuel heating value for #2 diesel fuel and the standard fuel tem-
perature of 60°F. •

Even though the mpg values for individual vehicles change with weather
conditions, ratios of mpg tend to be constant because vehicles are affected
similarly. The reference vehicle correction method assumes that the mpg
ratio between test vehicle and reference vehicle is the same for all ambient
conditions.

mpg (test vehicle)
FEe (test veh. corr. to std. cond.) "" X 6.071

. mpg (reference vehicle)

where 6.071 = FEe (reference vehicle at std. cond.)
This method reRects effects of all ambient conditions such as humidity,

wincl, and road surface temperatures, as well as ambient temperature
and pressure, whether these data are measured and recorded or not.
Knowledge of accurate correction factors for each of these effects is not
required with this method of correction.

,.
.\ .;'

Ambient condmons are the same lor two or more vehIcles tested to­
gether. Fuel type and fuel temperatures are not necessarily the same.
The ratio of observed fuel economies is not adequate for this method
unless by the volumetric method. '

FE. (test vehicle) FEo X C, X C. (test vehicle)

FE. (reference vehicle) FE. X C, X C. (reference vehicle)

For the example, the factors C, and C. are almost the same for vehicle
2 and the reference vehicle (same fuel and same fuel temperature within
2.5°F) so FEofFEo could be used. Vehicle I burned gasoline and had a
different fuel temperature. The factor FE. X CI X C. and the corrected
,FEe have been calculated for all three vehicles.

The mpg values corrected by the reference vehicle method should be
close to those which would be observed if these vehicles ran the same
test cycle with standard' fuel and at standard atmospheric conditions.

Vehicle I 5.74 mpg
Vehicle 2 9.23 mpg
Ref. Veh. 6.07 mpg

Test vehicle 2 gives 60.8% better mpg than test vehicle 1 (mean ratio
is 1.608).

Test vehicle I gives 5.5% lower mpg than the reference vehicle (ratio
is 0.945).

Test vehicle 2 gives 52.0'1"0 better mpg than the reference vehicle (ratio
is 1.520).

Run No. 2 appeared to give a questionable· low mpg value for the
reference vehicle in the previous tabulation. Vehicles I and 2 also showed
low mpg values for run No.2, but the mpg ratios of these vehicles relative
to the reference vehicle are 0.970 and 1.571 with only 2.2% and 2.3%
coefficient of variation. Some unrecorded test condition has caused the
mpg values for all three vehicles to be low. The mpg ratio is relatively
unchanged.

The same effect, that the mpg ratio is much more consistent than mpg
va4Jes. is also clearly shown in Figs. I and 2. The mpg values northbound
and 'southbound on Fig. I show 23% better economy northbound than
southbound, but the ratios show little effect. The ratios on Fig. 2 also
show much less variation than do the mpg values for the four test runs,
the three road runs, and, all seven runs together. The mpg values for
the Cleveland-Toledo road run are substantially lower than the other
runs, but the ratio changes only slightly.

3.3 Test Vehicle Description
3.3.1 CATEGORy-No background information is required.
3.3.2 VEHtCLE SPECIFICATIONS-No background information is re­

quired.
3.4 Test Vehicle Weight-The test procedure specifies that the cho­

sen test cycle be run at 100% and 50% of the gross vehicle or combination
test weight. The objective of running tests at more than one weight is
to determine the variation of mpg with weight. To separate better the
weight effect from test to test variability, the test weights should be as
different as possible. Testing at 100% of rated gross weight and at empty
weight represents the extremes, but empty weight is not consistently the
same percentage of rated gross weight. For this reason, a value of 50%
of gross test weight was selected.

3.4.1 UNLOADED VEHICLE WEIGHT-No background information is re­
quired.

·3.4.2 GROSS VEHICLE TEST WEtGHT (GVTW)-No background infor­
mation is required.

3.4.3 GROSS COMBINATION TEST WEIGHT (GCTW)-No background in­
formation is required.

3.4.4 AxLE-By-AxLE WEIGHT-No background information is required.

FE" X C, x C. IftPll Ratlol FE,,: IftPll Corrected "y R.f.' Vehldo Mothod

Veh.l Vah.2 Veh.2
~un"" V"'. 1 Vah.2 R.f. Voh. R.'. Ref. Yoh.1 Yah. 1 Yeh.2 Ref. Veh.

1 5.825 '.3.... 6.2n 0.928 1.489 1.604 5.634 9.040 6.071
2 5.474 '.860 5.641 0.970 1.571 1.619 5.889 9.538 6.071
3 5.839 '.268 6.105 0.956 1.518 1.587 5.804 9.216 6.071.. 5.714 '.258 6.155 0.928 1.504 1.620 5.634 9.131 6.071
Moan 5.713 '.182 6.044 0.9"5 1.520 1.608 5.740 9.231 6.071
Std. Deviation 0.169 0.218 0.278 0.021 0.036 0.016 0.127 0.217
Std. Dev. 3.0% 2.4% ".6')'. 2.2% 2.3% 1.0% 2.2% 2.3%

Moan
% Spo'Rd 6.4% 5.3% 10.5% ..... % 5.4% 2.1% ..... % 5."%
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3.4.5 and 3.4.6 The gross vehicle weight rating is the preferred maxi·
mum vehicle te:;t weight. but in some states the legal loads are less than
the rating. For example. a single drive axle rating of23 000 Ib is frequently
specified. In the fifty states. this load is legal only in Hawaii. A reduced
weight is necessary if the test is to be conducted on public roads.

3.5 Observed Economy-Observed economy is the fuel economy
determined during a test cycle by dividing the actual miles driven on
the cycle by the measured and uncorrected number of gallons consumed.
Economv is expressed as miles per gallon. Fuel consumption is expressed
as gallons per mile and is a different parameter. If fuel is measured by
weight, the observed fuel economy is the miles travelled divided by the
fuel weight converted to gallons using the fuel specific weight determined
at 60°F fuel temperature. This corresponds to the volumetric measure­
ment as: Volumetric observed mpg X C2• Refer to Section II of test
procedure.

3.6 Corrected Economy-Corrected fuel economy is the observed
fuel economy corrected for fuel net heating value and to 60°F fuel tem­
perature. Correction factors for ambient conditions and altitude have
not been developed. Additional tests are required to determine the correc­
tion factors for the ambient wnditions and altitude. To minimize the
eH'.'ct of the ambient temperature, the procedure recommends a rather

narrow temperature band. Barometric pressure eHects on aerodynamic
drag and engine power (and possibly other factors) at a given test location
will normalll' be too small to be detected outside normal test-to-test vari­
abilitv. Pres~ure diHerences due to widell' diHerent altitudes aHect absolute
mpg:but may have little eRect on relati~e fuel economy. No specific limits
are set on barometric pressure.

Figs. 4. 5. and 6 show the eRect of the various variables influencing
the fuel ewnomy. For Fig. 5. 42 points were used to calculate a best fit
straight line. Eleven points added later fit the previous data quite well,
but alone these cleven points would appear to show a diHerent trend
with air temperature. Any future attempts to determine the eRect of air
tempeniture for specific vehicles must cover a wide spread of the variable.

Figs. 10. II. and 12 show the results of a regression analysis on thirty
runs of 24.563 miles. Southbound runs were made as well and total fuel
for each pair of runs is shown on Fig. 5. There were actually 42 runs.
but only thirty had winds which were reasonably consistent for the entire
test. Fig. 10 shows that air temperature, air density, and relative velocity
squared are all important as single variables. Barometric pressure is not.
Fig. II shows that relative velocity is more important when air temperature
is included and that yaw angle is important only after air temperature
and speed squared are included. Fig. 12 shows the wmplete analvsis.
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For (:quations 2~. 34, 22. 39, 19, and I in sequence, the coefficients
remain relatively •.mchanf,ed until equation I is reached. when large
changes occur in all coefficients. hr density is interdepend(·nt with tem­
perature and pressure and should noi be included. The best eqnation
for this particular set of data is eluation 22:

GallonstTrip = 4.44()..{).OI29 (TA) + 0.000238 (Rei V)2
+ 0.020 I (yaw angle)

for: TA= OF
Rel \' = miles per hour
Yaw Angle = degrees absolute

Dividing by 49.126 gives gallons per mile.
3.7 Reference Conditions-No background information is required.

4. Instrumentation-Instruments selected in the performance of the li.;;,1
economy tesls should be of good quality and be accurate within the pre­
scribed tolenmces of the test procedure. The repeatability of the test
results depends on instruments that record accurate and consistent test
data. Inaccurate instruments will cause a wide variation in the test results.

4.1 The fuel consumption of a vehicle can be measured either by
weighing fuel in a portable tank before and afier each run or by employing
a flow meter. For tests that consume very little luel, the weighing method
is recommended. In applving the weight method. caution should be given
in setting up to assure ihat scales are properly shielded so that gusts of
wind will not allect the accuracy of the weight readings. Fuel tanks em­
ployed with the weight method should be clean and be equipped with

quick disconnect fittings. Care musl be taken not to spill any fuel while
connecting or disconnecting the fuel tanks during a test. Fuel temperature
at the How meter or the temperature 01 the luel in the tank should be
recorded so that the fuel can be corrected to 60°F.

The 1I0w measuring device should be impen'ious to electrical noise
or vibration and should not hinder the vehide operation or operating
characleristics.

4,2 Speed-For vehicle speed measurement, a fifth wheel or the vehi­
de soeedometer can be employed but first it must be calibrated to indicate
the vehicle spc'ed within 0.5 mph.

4,3 Acceleration-The maximum acceleration rate of 5 fi/s 2 was se-
lected to eliminate jack rabbit starts while empty' or bobtail.

4.4 Time-No background information is required.
4.5 Temperature-No background information is required.
4.6 Atmospheric Pressure-No background inlormation is required.
4.7 Wind-No background information is required.
4.8 Distance-No background information is required.
4.9 Course Direction-No background information is required.
4.10 Vehicle Weight-No background inf'lrmation is required.

5. Test Material
5.1 Test Vehicle-No background information is required.
5.2 Test Fuel-Fuel analysis is required to establish the luel net

heating value correction htctor and to confirm that the fuel conforms
to the required specifications. Fuel analysis can be readily obtained at
any independent lab. A sample of such analysis is shown in Fig. 3.

\

F
R

°M •
CLIENT No. _-,-,13:.:0.::.3-00..::.::..:..1 ADVISORY No. __1;;:3:::890:.=.::8 _

UNITIN No. _......:.F.::.u.:.,:I....:O"'i::..1 ENGINE SERIAL No. _

SAMPLE DATE_.....:...7•...;,1"'2•.:...79;..... -' DATE TESTED __7:.....;:..:26-:..;7:.:9__-::::--__

TYPE SERVICE RENDERED, 1-11-111 0 OTHER

PHYSICAL TEST RESULTS
--------------------------~I FLASH VISCOSITY
T DEGREES F., SSU 100of., _

° VISCOSITY
H,O"Io, SSU 210°F., _

DETERGENCY ANTI·FREEZE _

ANALUIS OF PHYSICAL TESTS:

o NO CORRECTIVE ACTION INDICATED BY TESTS PERFORMED•.

o TEST RESULTS INDICATE Oil CONDITION IS SATISFACTORY.

API Gravity 0' (,()°F. = 3~.6

INSOlUBlES
NAPMl'HA % VOL.,

Initial
18P = 310°F.

Oil MI/HR., _

ENG. MIIHR.,

DISTILLATION

90% = 586°F.
----------------------------------------------------
Cetan. No. = ~6.0

II SPECTROCHEMICAL ANAlYSIS:

I} NO CORRECTIVE ACTION INDICATED BY ANALYSIS PERFORMED.

o TEST RESUlTS INDICATE WEAR METAL L1EVElS ARE SATISFACTORY.

Sulfur Content, Bomb M.thod = o.~% by wl.

NOTE: Rltlulh of tests performed are within # 2 Diesel Fuel Oil Specifications.

10% =416·F.

50% =~98·F.

End
Point = 628°F.

% Return = 98%

---_._------------------------------------------------
WHEN CORRECTIVE ACTION IS INDICATED. PLEASE ADVISE RESULTS OF YOUR

FINDINGS AND CORRECTIVE ACTION TAKEN ON ENCLOSED POSTCARD.

Since Spectra-Check services Qre based on samples and information supplied by othen, and since corrective oction, if any is necessorily taken by others, these services are rendered
without any warranty or liability of any kind beyond the ac.tual amount paid to Cleveland TechniCal Center, Inc. for the services.

PLEASE DIRECT ANY INQUIRIES YOU MIGHT HAVE TO MANAGER-SPECTRA·CHECK SERVICES.

CTC-l06 R.v. 60-75

FIG. 3
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FUEL ECONOMY CaMP AR ISON
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FIG. 6

AI'IBIENT AIR TEMPERATURE (DEC.F)
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much of this difference is due to vehicle speeds and aerodynamics eRects.
The thought has been expressed that vehicles with devices such as clutch
drive fans and radiator shutters which respond to temperature probably
have different trends in mpg with respect to temperature than vehicles
without these devices.

Sufficient test data are not available to establish a correction factor
for ambient temperature. For this reason. a rather narrow temperature
band of60-80° F was selected to minimize the ambient temperature effects
on the test results.

Fig. 7 shows the differences in the drag coefficients Cd for diRerent
class and configuration vehicles as obtained during coast-down tests under
favorable conditions. These particular drag coefficient values are based
on projected frontal area, not height times width. The calculations neces­
sary to derive them from coast down tests require special knowledge of
the tire rolling resistance characteristics. This special data was available
for these test vehicles.

6.2 Wind Velocity-Tests must not be conducted when the average
wind speed exceeds 15 niph or when wind gusts exceed 20 mph. Lesser
wind is desirable. During the development of the test procedure. a limit
of 10 mph average wind speed and 15 mph gusts was tried. It was con­
cluded that requiring the lesser wind speeds would greatly reduce the
available test periods.

6.3 Road Conditions-In all cases. it is recommended that the leSIS
be conducted on a test track. In cases where a test track is not available.
a suitable public highway can be used. It is recommended that the road
profile be obtained from a highway department so that the accurate eleva­
tion grade and distance of the highway can be determined. Time spent
initially in laying out a section of highway for the test will be negligible
since in the long run it could be used again and again for future tests.

7. Test Vehicle Specifications-No background information is required.
7.1 Break-In-The 2000 miles for break-in was selected because it

is equivalent to the number of hours required to break in the engine
and the axles. The break-in is required to minimize the number of variables
which affect the repeatability of the test results.

7.2 Inspection-No background information is required.
7.3 Instrumentation-No background information is required.
7.4 Test Weight-No background information is required.
7.5 Tire Pressure-No background information is required.

8. Test Procedure-No background inf"rmation is required.
8.1 Warm-Up--Test data indicate that one hour of warm-up pre­

scribed in the test procedure is sufficient to stabilize the lubricant tempera­
ture of the drivetrain. particularly the axles. Also. cool down of the lubri­
cants starts quite rapidly; therdore. it is recummended that the time
between the warm-up and the start of test be kept to a minimum. If for
any reason the time period between waml-up and the start of the lest
is prolonged. the vehicle should be warmed up again for approximately
15 min to stabilize the lube temper.Hures. Fig. 4 shows the rapid cool-
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5.3 Lubricant.~-No background information is required.
6. Test Conditions-No background information is required.

6.1 Ambient Temperature--Correction factors for ambient tem­
peratures employed in J1082 for passenger cars do not fit the observed
("hanRes for trucks. Fig. 5 shows a large air temperature effect for a tractor·
trailer employing the long haul test cycle and Fig. 6 shows a small effect
f(,r a Class 6 vehicle employing the local test cycle. It is believed that

AIR TEMPERATURE EFFECT ON FUEL OLD LONG HAUL
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6

SAEIDOT TRUCK ROAD COASTDOWN TEST RESULTS

Total
,

Rood 55-45
Load mph Avora.

Voh. Voh. Frontal Drag To.t at 50 edt Average Wind Wind
No. Ho. D.scription Aroo-ft' CoofF. Wolght mph (.) /I Wind Dir. Cond.

1 SAE 1000 Conventionol-F.S. 10S.0 0.6S33 27S30 Ib 602.871b 21.7S 0,87 mph 90,8 deg 0-2 mph
2 SAE 1000 ConvLntional 10S.0 0.6934 27S30 Ib 626.981b 20.91 0.28 mph 120,8 deg 0-1 mph

w.o. Wind Deflector
3 SAE 1001 Conventional--Std. 10S.0 0.9033 272S0 Ib 803.031b 16.28 0,87 mph 141.7 deg 0-2 mph
4 SAE 2000 COE Siooper-F.S. 106.0 0.7047 29020lb 639.01 Ib 21.9S 0.4S mph 116.7 deg 0-1 mph
S SAE 2001 COE Sleeper-Std. 106.0 0.9781 29140lb 852.021b 16.43 0.51 mph 160,0 deg 0-1 mph
6 SAE 3000 Von 80dy Truck-F.S. 89.6 0.6806 13220 Ib 447.021b 14.27 1.19 mph 83.3 deg 0-2 mph
7 SAE 3001 Von 80dy Truck-Std. 89.6 0.8162 13240 Ib 527.871b 12.04 1.07 mph 55.0 deg 0-, mph
8 SAE 4000 Van 80dy Truck-F.S. 83.7 0.5910 12930lb 379.461b 16.14 1.62 mph 185.0 deg 0-3 mph
9 SAE 4001 Van 80dy Truck-Std. 83.7 0.6320 12950lb 423.761b 14.39 1.6S mph 182.0 dog 0-3 mph

NoTt.,
Frontal Areo: Some values that were used on wind tunnel models; previous testing used different values.
Test Weight~ Vehicles tested unloaded for eOlier accelerations to slabilization speed.
Avg. / / Wind: Average wind component parallel to direction of vehicle travel; crosswind correction nol utilized.
Avg. Wind Oir.: Relative to the direction of the first PO" of the to" vehicle.
F. S.-Fuel Saver Model.
Std.-Standard Model.

FIG. 7

Go.ollno (mPll) Dlo.ol (mPll)

EnglnolTran.ml..lon
Schedulo 3001 4001 3000 4000

Low rpm 8.13 5.31 13.93 9.47
Moderate rpm 6.47 3.84 11.34 6.54
High rpm 4.69 3.17 8.20 4.96

% Improvomont

EnginelTransmission
Schedulo 3001 4001 3000 4000

Moderate to low 20 28 19 31
High to low 42 40 41 48

FIG.9A

EFFECT OF GEAR SELECTION ON FUEL ECONOMY

FUEL CONSUMPTION IMPROVEMENT WITH LOW RPM
ENGINEITRANSMISSION SCHEDULE

lion can be used for all types of vehicles. engines. and vocations, ThiS
selection of gears will give the best fuel econom\' for reciprocating engines
and luture drivers may be motivated to establish new habits. Other propos·
als were made to establish the gear ratios, but thev could not be applied
in all cases:

Downshift at rpm of Torque Peak: Not satisfactory for lightl\' loaded
P&D vehicles. Also not satisfactory lor some low rpm engines when used
with wide step transmissions.

Downshift at a Fixed Pen'entage of Rated hp rpm: The same percentage
is not satislactory for diflerent engines such as gasoline engines and low
rpm diesels.

9. Test Cycles-A representative driving cvcle is a kev component of
the test procedure. Considerable time has be'en spent in developing the
driving cycles. The driving cvcles included in this test procedure attempt
to represent real world operational characteristics. Factors such as average
speed and maximum speed. acceleration rates, idle time. ambient condi·
tions, and vehicle temperature stabilization are known to significantly'
influence fuel economy and they have been addressed in developing the
driving cycles. For a detailed history in the development of the driving
cycles. refer to SAE Paper 831784, Development of Fuel Economy Test
Procedures by Richard S. Johnson. presented at the 1983 Truck and
Bus Meeting and Exposition, November 7-10. 1983.

The driving cycles should be repeated sel'eraltimes to assure repeatabil­
ity of the test results. The number of times the cycles should be repeated
is Ieli to the judgement of the individual performing the tests, but a
minimum of three tests is required. The repeatability of the mpg ratio
from test to test is an impurtant tool to detect errors in the test results
and to determine the number of times the test should be repeated.

2200
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down of lubricants after the vehicle is stopped at the weighing station
and the time required for the lubricant temperatures to stabilize,

8.2 Vehicle Controls-No background information is required.
8.3 Driving Schedules-No background information is required.

8.3.1 The intent of this test procedure while conducting the tests is
to operate the vehicles in the most fuel efficient way. With some vehicles,
because of light loads and transmission gearing, a multiple selection of
gear chuices exists at which the vehicle can be ru~ during a prescribed
test cycle. To efficientlv operate such a vehicle and to insure that common
shift patterns are used for similar tests conducted at different facilities
and at different times, the procedure specifies that the lowest available
engine rpm be used subject to three gear selection conditions which are
prescribed in the test procedu~e.

(a) Gear selected for a test element must be able to maintain that
speed over the remainder of the test element.

(b) No gear r.l\io should be used that will maintain the engine rpm
below the engine manufacturer's recommended minimum engine rpm.

(c) If no engine manufacturer's minimum engine rpm is specified.
the gear selected should never operate the engine below 1000 rpm.

The minimum 1000 rpm is an arbitrary number selected to limit the
engine rpm to a safe minimum engine speed under full load. Figs. 8
and 9 show the eHect of gear selection on fuel econumy. Testing at the
lowest available engine speed which meets the three criteria listed. will
result in engine speeds lower than some drivers prefer, but this specifica-

EFFECT OF GEAR RA,IO (AVERAGE RPM) ON FUEL
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