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1. Scope--This procedure incorporates test cycles that produce relative fuel economy data relating to long haul,

short haul and local driving patterns, or any combination of these and to those'éompongnis developed to
I economy for these patterns. The tests conducted on a specific vehicle are to reflect that vehicle's
general mpde of operation. The procedure is intended to be used under cortrolled, warmed-up conditions on
a test frac{ or on suitable roads. A minimum of two vehicles running simultaneously is requirgd. Test conditicn
recommeridations are provided for undertaking this engineering test. Nf it is necessary fo conduct a test
cutside of(these test conditions, the purpose of the test and the variant conditions’ should| be recorded and

To provide uniform testing procedures for measuring relative fuel economy of frucks and buses

evaluating the relative fuel economy of given vehicles. The test procedure employs test ¢ycles which refiect
differentlmodes of vehicle operation and provides the basis for evaluating the effects of thgse modes on fuel
economy of the vehicle. The fuel can be)measured either by weight or by volume. |Fuel economy is
expressed in mpg.

The tes] procedure requires a control vehicle to be run simultaneously with the test veljicle on the same
course gnd at the same time, The assumption is made that during a test both vehicles gre affected by the
ambient| conditions in the samé manner. The ratios of the mpg values of the control vehicle and the test
vehicle $hould remain refatively constant regardless of the mpg variations from test to {est. This ratio is
applied in calculating the. test results and for spotting errors while in the process of condugting the tests.

Correctign factors. applied to the observed mpg values are for standard fuel heating vdlue and standard
60 °F fuel temperature. Correction factors for barometric pressure and ambient tenjperature are not
availablg. The@mbient temperature has a pronounced effect on the fuel economy; therefode, to minimize the
effect the procedure recommends a rather narrow temperature range for conducting the tepts.

SAE Technical Standards Board Rules provide that: “This repon is published by SAE to advance the state of technical and engineering sciences. The use of this report is antirely
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2. . References

2.1 Applicable Publications—The following publications form a part of this 'specificaticn to the extent specified
herein. Unless otherwise indicated, the latest issue of SAE publications shall apply.

2,11 SAE PusLicaTion—Available from SAE, 400 Commohwealth Drive, Warrendale, PA 15086-0001.
SAE J1210—Medium and Heavy Duty Truck and Bus Categorization System

2.1.2  TIRE AND By ASSOCIATION PUBLICATION—Tire and Rim Assocciation, 175 Montrose West Avenue, Suite 150,
Copley, OH 44321,

Tire and Rim Yearbook
3. Déﬁnitions
3.1 TestCycles
3.11 ‘LDNG HauL CvcLE—The driving pattern defined by 8.1 and Figure 1 reflects interstate highway opération and

provides a Hasis for evaluating those components affecting steady-state high speed fuel econpmy.

TOTAL DISTANCE 30 MILES
TOTAL 10LE 180 SEC.

60r

40p
30t
20p

ROAD SPEED MPH

o

o. . & i xaib;‘x..ﬁl;;. - 30
' ' DISTANCE MILES

FIGURE 1—LONG HAUL TEST CYCLE

3.1.2  SHORT HAUL Cyele—The driving pattern defined by 9.2 reflects inter- and intra-city operation jand provides a
basis for eyalgating those components affecting acceleration, deceleration, and steady-state-speed fuel
economy.

3.1.3 LocaL CycLE—The driving pattern defined by 9.3 reflects intra-city operation {pick-up and delivery) and
provides a basis for evaluating those components affecting stop and go fuel economy.

3.1.4 TaansiT CrcLE—The driving patterns defined by 9.4 reflect those published by DOT and UMTA as the
Baseline Advanced Design Transit Coach Specification, Part ll, paragraph 1.2 (17), Procurement Document
for New 30 and 40 Foot Coach Designs. '
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3.2 Test Vehicle—Truck, truck-tractor, bus, or motor home with GVWR over 10 000 Ib prepared for test per

Section 7.

3.2.1

3.2.2

Sheet shall be entered as indicated on this sheet.

3.2.3

MODEL IDENTIFICATION—Test vehicies shall be identified by manufacturer's name, model year, series/model,
and GVW or GCW rating.

CoMPONENT IDENTIFICATION—AIl vehicle components requiring identification on the Test Vehicle Specification

CONTROL VEHICLE—A controt vehicle is used to measure variability associated with a specific test course

caused by changes from time period to time period of such factors as wind speed and direction, aribient

temperaflUrs, humidity, 8ic., beyond pracucal Contol. A prelerred control venicle 18 of Such

the abo

simifar fashion. Attention must be placed on maintaining and operating the control-vehiclg

that if th
cycie wa

3.3 Test Vehi¢

3:3.1

maximum vehicle test weight\(refers to trucks).

maximum combinedtest weight.

e mentioned variables will generally be expected to affect the control vehicle an

p aforementioned variables did not exist, identical results would be obtaifdedeach
S run.

le Description
RY-~The category of the test vehicle as defined by SAE J1210, Medium and Hea
gory and require more than one testing basis.)

SPECIFICATIONS—The itemization of pertinent data about the test vehicle as defin
cording.

tle Weights
ED VEHICLE WEIGHT—The weight of\the vehicle with maximum capacity of all iU

n of the vehicle including fuek

[EHICLE TEST WEIGHT (@VTW)—Unloaded vehicle weight plus the payload ne
For transit buses, this test weight is ¢
er Weight.

LOMBINATION TEST WEIGHT {(GCTW)—Unloaded vehicle and trailer(s) weight plus

AXLE WEIGHT—Scale weight of each individual axle. No axle shouid be loade

configuration that
d test vehicle in a
in such a manner
ime the same test

vy Duty Truck and

bgorization System. {NOTE: Tractors, when tested in comibination with trailers, may have more than

ed by Section 10,

ids necessary for

For transit buses, this weight is defined as Ungeated Passenger

Cessary to reach
efined as Seaied

payload to reach

d in excess of its

maximum legal load at the test location, whichever i s tower.

CATEGO
Bus Cat
one cate
3.3.2  VEHICLE
Data Rel
3.4 Test Vehid
3.4.1  UNLOAD
operatio
Weight.
3.4.2 (Ross
Passeng
3.4.3 Gross (
3.4.4 AXLE By
rating.
3.4.5
3.4.6
trailer(s)
35

or (2) the maximum legal load at the test location, whichever is lower,

The maximum vehicle test weight is (1) the gross vehicle weight rating (GVWR) of the vehicle or (2} the
The maximum combination test weight is (1} the gross combination weight rating (GCWR) of the vehicle and

Observed Economy—The fuel economy is determined during a test cycle by dividing the actual miles driven

on the cycle by the measured and uncorrected number of gallons of fuel consumed, Economy is expressed as
miles per gallon. Fuel consumgption is expressed as gallons per mile and is a different parameter. If fuel is
meastured by weight, the observed fuel economy is the miles traveled divided by the fuel weight converted to
galions using the fuel specific weight determined at 60 °F fuel temperature. This corresponds to the volumetric
measurement as: Volumetric observed mpg x C,. Refer to Section 11.

-3
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3.8

3.7

4.1

4.2
43
4.4

4.5
4.6
4.7

4.8
4.9

410

5.1

5.2

Corrected Economy--Corrected economy is the observed economy adjusted by the corrections listed in
Section 11. -

Reference Conditions—Standard ambient conditions of 70 °F and 29.00 in Hg. The reference temperature
lies halfway between test temperature limits of 60 and 80 °F.

Instrumentation—All instrumentation shall be calibrated per manufacturer's specifications.
Fuel—Volumetric fuel measurement system must be compatible with the vehicle fuel system and shali alter the

fuel temperature and pressure as little as possible. The fuel measuring device must be accurate within 0.5% of
the actual fuel consumption.. Fuel temperature through a volumetric fuel measuring device should be recorded.

Fuel consumpgtion can also be measured by weighing the fuel at the start and finish of each|test. The fuel

-temperature ghall be recorded after each test. Fuel employed in the test should be contdined in a tank

edquipped with leak proof quick disconnect fittings. Scales employed in weighing the flisl shall be calibrated
and be capable of being read to the nearest 0.5 oz.

Speed—The |speed indicating device shall indicate vehicle speed in milesfhour and be dccurate within
0.5 mph. '

Acceleration{—The acceleration indicating device must be capable of indicating both positiveé and negative
acceleration. [it shall indicate acceleration/deceleration in feet/second?‘and be accurate within 0.5 ft/s2.

Time--The tifne measuring instrument must be capable of measuring time interval to 0.5 s apd be accurate
within 0.5 s in|1 h.

Temperatures-—The temperature indicating device must be capable of being read to thd nearest 2 °F
Accuracy must be within 2 °F. The sensing elementshall be shielded from radiant heat sourges. Wet bulb’
temperature and dry bulb temperatures are to be recorded.

At'mospheric Pressure—An aneroid or mergury barometer should be used. This device shodld be accurate
within 0.1 in Hg. '

Wind--Wind ’peéd should be meastred at the test location with a device which provides an indication of wind
speed that is ryIaccurate within 2 mph ‘between 4 and 20 mph. Wind direction should be indicatgd in a 16 point
(360 deg) compass reading.

Distance—A flistance-indicating device is required if the tests are not conducted on a premarked course. This
device must bp capable-of indicating distance to within 0.5% of the course distance.

Course Direction=Course direction will be determined by drawing a line from the beginning tolend of the test
course or test|leg. .

Vehicle Weight—Vehicle weight should be measured with a device that is accurate within 1.0%. Resolution

should be 50 b or less.
Test Material

Test Vehicle—The test vehicle shall be completely defined as specified on the Test Vehicle Specification
Sheet and Test Vehicle Preparation Sheet. (See Appendices A and B.)

Test Fuel—Normally, service station fuel will be satisfactory for test purposés. The specific gravity of the fuel

-at 60 °F {referred to water at 80 °F) and the Reid vapor pressure should be recorded. The 50% distillation

temperature is also needed for diesel fuel. Grades of fuel, as specified by engine manufacturer, shall be used.

-4-
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5.3

6.1

6.2

6.3

6.4

6.5

7.1

7.2

7.3

7.4

7.5

8.1

Lubricants—~Lubricants used shall conform to the manufacturer's recommendation for the predominant
weather condition in which the vehicle is being tested.

Test Conditions
Ambient Temperature—Tests should be conducted at ambient temperatures between 60 and 80°. Tempera-
tures outside of this range shall be noted on the Test Vehicle Data Sheet and reported with the fuel economy

values.

Wind Velocity—Tests must net be conducted when average wind speed exceeds 15 mph or when gusis
axceed 20 mph.

Road Conditions—Roads used should be surveyed and must be dry, clean, and smoat
change in felevation throughout the course should not exceed £150 t in one mile. Thé\max
be such thit the vehicle can be operated within the speed variations specified in 8.35176 whil

. The maximum
mum grades must
s in the same gear

- Total courge distance to be within 2% of that as defined by the driving schedule.

rafio that would be used for the specified test element on level road.

It is reconimended that roadside markers be used to indicate the points @t which speed ¢hanges are to be
made, as indicated in Section 9.

Test Vehigle Specification

Break-in—-The vehicle should have accumulated a minimum of 2000 miles of operation pficr to the test, At

" least 100Q miles must have been driven at cyclingépeeds between 40 mph and maximum legal highway

speeds. W a closed track is availabie for break-in, the maximum speed should not exceed |70 mph. Chassis
dynamometer break-in is acceptable, providing the tires have operated at least 100 miles ynder load prior to
the test.

Inspection—The vehicle must be inspetied including, if possible, a chassis dynamometeq power test. Fuel
rate at ggverned or maximum speed:at wide open throtile should be ascertained anfl adjusted where
necessary| to mesat manufacturer's specifications. These inspections include wheel alignment and brake
release. (hecks are specified ga'the Test Vehicle Preparation Sheet.

Instrumentation—The fuel measuring device and other instrumentation, as necessary, must be installed in
such a mahner as notte hinder the vehicle operation or operating characteristics.

Test Weight—T he-vehicle weight must be adjusted to provide the test weight indicated in[9.1, 8.2, 9.3, and
9.4. {Thistest.weéight includes instrumentation and operator.)

Tire Presmﬁmmmmmmmmmmm;usted to the value

specified in the current Yearbook of the Tire and Rim Association, for either the gross axle rating or the gross
tire rating, whichever is lower. This pressure should not exceed the maximum tire rating.

NOTE~—As specified in 3.4.4, no axle should be loaded beyond the Gross Axie Weight Rating (GAWR).

- Test Procedure

Warm-Up--The vehicle should be driven a minimum of 1 h at approximately 55 mph or maximum legal
highway speed to stabilize engine and drivetrain operating temperatures before running the first test cycle.

CAUTION: The time interval between warm-up and start of the test should be held to a minimum.
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8.2 Vehicle Controis

8.2.1

8.2.2

8.2.3

8.24

8.24.1

8242

8243

8.3 Driving Schedliles

8.3.1

8.3.1.1

8312

8.3.1.3

GENERAL DRIYING INSTRUCTIONS

Air conditioner compressor, headlamps, and other accessories that cehsume power should be in the same
maode for both vehicles, preferably in the turned off condition unless required for safe vehicle operation,
except for a specific component under evaluation.

NOTE—The air conditioner compressor operates when some defroster systems are on.

It is preferable that vehicle windows remain closed while fuel consumption is being measured during the long
haul, short haul, and transit cycles. If this is not the case, it should be recorded

Care shouldbe takén that accessories for both vehicles are in the same mode and these déta are recorded,

To minimize the effects of driver skills on the lest results, it is recommended that drivers’should be utilized in
the following|manner: : '

Control Vehicle-~The control vehicle should be driven by the same driver throtghout the test period.

One Contrl Vehicle—One Test Vehicle—if only one test vehicle is usaed.and components arg changed on
the vehicle| then only one driver is required for that vehicle. In thisdnstance, the effect of the driver is the
same with and without test component.

One Contrgl Vehicle—Two or More Test Vehicles-—Normally, each vehicle should be driven |by the same
test driver. | Ratios of test/coniro! vehicle mpg may be compared only for configuration changes made on
the same vehicle with the same driver on the same route. Only one of these three elements shouid be
changed at|a time. The effect of different drivers should be treated in the same manner as a configuration
or a test cy¢le change and a complete duplicate series of tests should be run.

Vehicle(s) incapable of attaining speed or acceleration rates specified by the test cycles will be driven at
maximum a}tainable speed untii the next maneuver point is reached. Note on Data Form ahy departure
from the specified cycle. (Sele Appendix C.)
Vehicle(s) efjuipped with’automatic transmission should be driven with the transmission in "Hrive" range,
unless this {s contrary 1o the manufacturer's recommendation for the type of service reprasented by the
test cycle, il which.case the manufacturer's recommended procedure should be used and so hoted on the
Test Vehicle|Data-Sheet. If transmission "hunting" should be encountered at a specified spegd, the lower
range shoulq be selected to maintain the vehi i oted on the
Test Vehicle Data Sheet. During deceleration, the throttle is to be closed and the transmission is o remain
in the same position that it was in when deceleration began. -

Vehicle(s) equipped with manual transmission will be operated in the following manner. Starting from rest,
the deepest normal highway starting gear recommended by the manufacturer of the vehicle, as equipped
and loaded, will be selected. During the acceleration mode of any element, gear ratios selected should be
those that produce a positive acceleration after making the upshift. Upshifts should be made at the
manufacturer's recommended maximum rated engine speed in each gear. Upon reaching the speed at
which the vehicle will be driven at constant speed, the gear ratio selected will be the one which will produce
the lowest engine rpm but which will also allow:
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8.5.1.4

8.3.1.5

8.3.1.6

8.3.1.7

8.3.1.8

9. Test Cyclp
of times Jtilizing the foliowing cycles to meet the criteria defined in 11.5.4.
conducted
test segments in the return direction,

NOTE—The distance, fuel consumed, and elapsed time for turnaround maneuvers are not g

9.1

- During
. -average speed specified for the cycle {except as noted in 8.3.1.1).

.The v

Long Hadl at 100% and-50% GVTW (see 3.4 and Table 1)

a. Vehicle speed to be maintained constant over the remainder of the test element.

b, If the engine manufacturer recommends a minimum operating rpm, no gear should be used which

results in operating the engine below this rpm.

c. If a minimum operating rpm is not specified by the manufacturer, it is recommended that the engine not

be operated at less than 1000 rpm.

During decelerations, the throttle wili be closed, the transmission will remain in gear, and the cluich will be
disengaged when the vehicle speed reaches 5 mph or the engine speed reaches 700 rpm, whichever

comes first.

Test vehscie(s) are 1o be run agamst the control vehicle for fuel economy cmprovemen

The vehicle(s) are to be accelerated at W.0O.T. (wide open throtile) not to exceed/s ft/s
rate is{to be monitored unless otherwise prescribed by the test cycle.

the constant speed elements of any test cycle, the speed shall be maintained w
requirgd speed. The average speed of the constant speed portion of the test must be w|

hicle(s) deceleration is to be initiated by coasting in gear with subsequent by
produge the speed change within the given course length ofthe test cycle. The test oy
an avarage of 3 f/s? deceleration rate of combined coastirig’and braking.

The fuel measurement by weight or volume shall be taken from the start of any test ¢y
that tagst cycle. Exceptions to this procedure are fafe noted on the Test Vehicle Data S
fuel, djstance, and time are to be excluded.)

s-—~Test cycles are described in 8.1,8.2, 9.3 and 9.4. Vehicles should be tested ¢

if muitiple
before turnaround, data for each segment in the first direction should be paireg

tept cycle results. Tutnaround is not required on closed loop test tracks.

TABLE 1—LONG HAUL TEST CYCLE FIGURE 1

t data generation.
each other.

F and acceleration

thin £3 mph of the
thin 1 mph of the

ake appiication to
cles are based on

tle until the end of
heet. {Turnaround

| sufficient number
est segments are
to corresponding

be included in the

End Point
Element Mansuver Distance (ft)
i) Start Engine &
1 Acc to 55 mph (Full throttle) —_
2 Cruise at 55 mph 78115
Coasting Deceleration —
3 Braking Dec to 0 mph 79 200 {15 mites}
4 Acc te 55 mph (Fuli throttie) —
5 Cruise at 55 mph 187 315
8 . Coasting Deceleration —_
7 Braking Dec to 0 mph 158 400 (30 miles)
8 idle 180 s
9 Turn Off Engine

10

I track is not closed loop, conduct elements 5--8 in opposite directions from 1-4, allowing for turnaround.
Total distance - 30 miles.
A minimum of three separate tests shouid be run.
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9.2 Short Haul at 100% and 50% GVTW {see 3.4)—Test cycle 9.2.1 is the preferred short haul test cycle and
should be used if a suitable test track is available. Test cycle 8.2.2 is more readily adaptable to the public
highways if a suitable test frack is not available. A minimum of three separate tests should be run.

9.2.1 PREFERRED SHORT HaUL TesT CycLE (SeE TABLE 2 AND FIGURE 2}

TABLE 2—PREFERRED SHORT HAUL TEST CYCLE

End Point,
Element Maneuver Distance (ft)

0 ’ Start Engine —

] AGL O UTTIPNT { /2 1l0tle; s

2 Ace to 28 mph (Full Throttle, Al remaining accels)

3 Cruise at 25 mph 2640
4 Acc to 30 mph >\

5 Cruise at 30 mph 5280
& Acc to 35 mph e

7 Cruise at 35 mph 10 560
8 Acc to 40 mph —

9 Cruise at 40 mph 18 480
10 Acc to 45 mph —_
13 Cruise at 45 mph 26 400
12 Acc to 50 mph —
13 Cruise at 50 mph 34 320
14 Acc to 55 mph —
15 Cruise at 55 mph 38 515
16 Coasting Dec-Décto 15 mph —
17 Braking Rec fo 0 mph 39 600
18 idle60s —

REPEAT ONE TIME

19 Turn O#f Engine

Total
if trag

distance - 15 miles.

k is not elosed loop, conduct repeat of-elements 1-18 in opposite direction aflowing for urnaround.

BQ

10}
40}
30¢

AN 2 TIMES -
TOTAL QISTANCE i35 MILES
TOTAL HILE 120 SEC.

ROAD SPEED MPH.

20

b it 1 i L

v] 5 2 3 4 3 [
DISTANCE MILES

FIGURE 2--SHORT HAUL TEST CYCLE

~ap
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9.2.2 SHORT Haut TesT CYcLE WITHOUT SUITABLE TEST TRACK (SEE TABLE 3 AND FIGURE 3):

9.3

TABLE 3-SHORT

HAUL TEST CYCLE WITHOUT SUITABLE TEST TRACK

Distance at

Element End. Miles Speed, mph idie time, s Mode of Operation
0 ) ' 0 - Start Engine
1 0 0 ' 60 Low idie in gear
2 D 0-25 — Accelerate to 25 mph
3 5.0 25 — Constant Speed
4 D 25--35 — Accelerate to 35 mph
= 400 36 f‘“::le-ﬂl—&peed—l
8 D 35-55 — Accelerate to 55 mipl
7 14.80 55 —_ Constant Speag
8 16.0 55-0 — Decelerata.to 0 mph
9 15.0 0 80 Lowjidie’in gear
10 15.0 0 — Jurn Off Engine

Total distance - 30 miles.
die time - 240 s.

Fun elements 1-9 two times {one time in each direction).
Reforence 11.5.4. Turnaround is not inciuded (except for closed loop test track).

D = Distance required to accelerate to maximum speed indicated.

»
L+]
,.

ROAD SPEED MPH
N W
o O
T

)
2]

<
—

F

RLN 2 TIMES
TOTAL DISTANCE 30 MILES
TOTAL IOLE 24Q SEC.

v

¢ ¢+ 2 34 Log- T s E) |b ill 1l2 e 3

DISTANCE MILES

IGURE 3—SHORT HAUL TEST CYCLE

Local at 100% arid 50% GVTW (see 3.4)i—Test cycie 9.3.1 is the preferred local test cygle and should be
used if a quitable test track is available. Test cycle 9.3.2 is more readily adaptable to the public highways if a

suitable test track is not available.

A minimum of three separate tests should be run.
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8.3.1 PREFERRED LOCAL TEST CYCLE {SEE TASLE 4 AND FIGURE 4):

TABLE 4--PREFERRED LOCAL TEST CYCLE

End Point,
Element Maneuver Distance (%)
Q Start Engine 0
1 Idie 30 s ¢
2 Acc to § mph o
3 Cruise at 5 mph 792
4 Ace to 10 mph -
5 LCriise gt 10 mph 26851
8 Dec to 0 mph, coasting and braking 2887
7 ldie 20 s e
8 Acc to 20 mph —
8 Cruise at 20 mph 5137
10 Dec 10 0 mph, coasting and braking 5280 {1 mile)
11 Idle 205 . ' -
12 Acc to 3¢ mph s
13 Cruige at 30 mph 7597
14 Dec 1o 0 mph, coasting and braking 7920
15 Idle 20 s —
16 Asc to 35 mph —
17 Cruise at 35 mph 16121
18 Dec to 0 mph, coasting and braking 16 560 (2 miles)
18 Idie 20 s —
20 Acc to 25 mph —
21 Cruise at 25 mph 13515
22 Dec to 0 mph, coasting and braking 13739
23 idle20 s —
24 Ace to 15 mph —
25 Cruise at 15 mph 15 759
26 Dec to{0ymph, coasting and braking 15 840 (3 miles)
27 ldle 20 s e
- 28 Turn Off Engine —
Repeat elements 1-27 in epposite direction unless on a closed locp cotrse for a total of six mites.
RUN 2 TIMES
TOTAL DISTANCE & MILES
TOTAL IDLE 300 SEC.
To
§ 50}
o 40
W
3! 20p
3! 10F
ol L
o} o} 10 i5 20 28 30

DISTANCE MILES

FIGURE 4-~LOCAL TEST CYCLE

-10-
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8.3.2

LocaL TEST CyoLE WITHOUT SuUiTaBLE TEST TRACK {SEE TABLE 5 AND FIGURE 5):

TABLE 5—LOCAL TEST CYCLE WITHOUT SUITABLE TEST TRACK

Distance at
Element End, miles Speed, mph idie Time, s Maode of Operation
0 0 e Start Engine
1 0 0 20 Low idle in gear
2 D 0-20 — Accelerate 10 20 mph
3 0.97 20 — Constant Speed
4 1.00 20-0 — [Decelerate 1o 0 mph
5 1.00 0 20 Low jdie|in Gear
6 ) 0-30 - Accelerateto 30 mph
7 1.94 30 e Gonstarg Speed
8 2,00 30-0 e Decelaratg to & mph
9 2.00 0 20 Low idlg in gear
Run elements 1-9 12 times {six imes in each direction). Reference 11.5.4, Turnaround is figtincluded (excepf for closed
loap test track).
Total disthnce - 24 miles
idie time | 720 s
D = Distd

nce required to accelerate to maximum speed indicated.

ROAD SPEED MPH
53 8 5883

L)

FOTAL ODISTANCE 24 MILES
TQTAL DLE 720 SEC.

[

22 23 24

alln

" DISTANCE MILES

FIGURE 5—LOCAL TEST CYCLE

11-
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I5E FERT T MiLE 2MILEY

CATATAVATATAYATaVAVaTATaVaTA IR

|

IDLE #HASE

a

40

ag

WK

SPEED MPH

540 FENT 1 MILE I MILES

Ia Valla

A=

1]

20

W®

w

1 MILE 2 MiLAg 3 MILES 4 MiLES

i {

COMMUTER *4AGE

1 1 ] 1 ] ' i 1 ]

A 40 1 AN 3 MN 1 M 4 MiN B MIN & MIN TN MM

TiME

FIGURE 6-—TRANSIT COACH DESIGNOPERATING PROFILE DUTY CYCLE

9.4 Transit Coach Design Operating Duty Cycle (see Figure 6 and Table 6):

TABLE 6—TRANSIT COACH DESIGN OPERATING DUTY CYCLE

) Stops/
Phase Miles

Top Acceh\ Accel. Cruise Cruise Decel. Decel. Decel, Dwdll Cycle
Ypeed Digtange Time Distance  Time Rate Distance Time  Tim| Time
mph) Mites o [#t). (s} . . (s) . (fpsps)  (f) . . (s (s)

Total

20 2 155 10 540 18.5_ 6.78 80 4.5

7 9-20

{min-s} Stops

CBD 7 14
Idie — e - - — —_ — — — — an 8.0 e
Arterial 2 40 2 1035 29 1350 22.8 8.78 255 g 7 4-30 4
CBD 7 20 2 155 10 510 18.5 8.78 60 4.5 7 9-20 14
Arteriat 2 40 2 1035 35 1350 22.5 6.78 255 ] 7 4-30 4
c8bh 7 20 2 158 10 510 18.5 6.78 a0 4.5 7 9-20 14
Commuter 1stopfor Maxtmum 4 5500 90 2 miles + 188 8.78 480 12 20 510 1
phase  or55 4580 ft -

Total 14 47-10 51
Average Speed - 17.8 mph

12



https://saenorm.com/api/?name=28521e9cd237f18d394b23497657685c

SAE J1376 Cancelled DEC1997

9.5 School Bus—Not yet determined.

10. Data Recording—Data should be entered as required on test data forms. (See Appendices.)

10.1 OEM Test Vehicle Specifications Sheet (Six Pages Each Vehicle)—See Appendix A.

10.2 Test Vehicle Preparation Sheet (Two Pages Each Vehicle)—See Appendix B.

10.3 Test Vehicle Data Sheet (Two Pages Each Vehicle}—See Appendix C.

11. Data Correction U.S. Units

11.1 Referencal Conditions

Ambig
Fuel T
Baron]
Fuel G
Fuel G

Fuel N

11.2 Definitions for Fuel Economy Correction (U.8. Units)

Average ambient temperature during testieycle ( °F). '

nt Temperature70 °F
bmperature 60 °F Table 3
etric Pressure , 29.00inHg
ravity {Gasoline) 0.737 Specific Gravity, 60.5° AP| Gravxty {6.15 Ib/gal at 60 °F)
ravity (ASTM 1) 0.820 Specific Gravity, 41.0° AP Gravity (6.84 Ib/ggl at 60 °F)
(ASTM 2D) 0.845 Specific Gravity, 36.0 AR Gravity (7.05 lb/gal at 80 °F)
et Heating Value )
(ASTM 1D). _ 126 700 Btu/gal -
{ASTM 2D) - 128 900 Btu/gal

(Eg. 1)

Ty =
Ty = Average fuel temperature at measuringdnstrument during test cycle { °F)
P = Average barometric pressure during test cycle (in Hg).
Gg = Ppecific gravity of test fuel at 80,°F Referred to water at 60 °F.
Gp = APl Gravity of test fuel at 60.°F.,'Referred to water at 80 °F.
FE;= Pbserved Fuel Economy (mpg) - Voiumetric or gravimetric fuel measurement method. Refer to 3.5
and 11.3.
FE;= Fuel economy {mpg)ierrected to reference conditions.
H = Molumetric heating value of diesel test fuel (Btu/gal) (See Figure 7).
Q = Molumetric heating-value of standard reference fuel (Btu/gal).
G,, = B.3373 Ib/gal; density of water at 60 °F.
11.3 Correctioh Formula
FH=FEoxC,xC, (volumetric) FEg = miles
obs., uncorrected gallorls
FE;=FEgx C, (gravimetric) FEq = miles

" pounds fuel/G, x 8.3373

-13-



https://saenorm.com/api/?name=28521e9cd237f18d394b23497657685c

SAE J1376 Cancelled DEC1997

138 g

128

127

128 1=

Net Heating Value, M 'Br]n/saf

125 ks

124 =t

123

122

121

120 ki

NOTE: 1 Bougal = 278.7 J1
K Buygal = 1000 Btuigal

FIGURE 7--VOLUMETRIC NET HEAT CONTENT OF DIESEL FUELS

11.4 Correction Factors

NOTE—This fest procedure does not contain correction factors for ambient temperature gnd barometric
pressiire since valid corrections are unknown at this fime. The development of such factors is under
further stud

11.4.1 Cy—Multiplyingfactor rrect mpqg fr t fuel i i de.

Gasoline - Cy = 1.0+ 0.8 (0.737 - G,) (Eq. 2)
or

Cy = 1.0+0.0082 (G, - 60.5) . (Eq. 3)

Diesel ASTM 1D - Cy = Q/H = 126700/H Read H from Figure 1

Diesel ASTM 2D - C4 - Q/H = 129900/H Read H from Figure 1

-14-
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11.4.2 Co—Multiplying factor to correct mpg from test fuel temperature to standard 80 °F fuel temperature.

Read G, from Table 10 based on the observed fuei temperature, T, and the gravity of the fuel at 60 °F (AP}

or specific gravity, or

where:

C,=z+bTp+cTe2

ASTM-EUEL GROUD

Coefficient 1 2 3 4
a 9.7645(10)™" 9.7108(10)™! 9.6513(10)~" 9:5982(1p)""
b 3.8674(10) 4,6590{10)™* 5.6473(10)"* 6.3156(1p)™
e 9.3735(10)"8 2.6156(10y"7 4.3541(10)7 6.2624(1p)~7

11.5 Sample Calculations with Control Vehicle (Volumetric Measurement bf Fuel}—Calculatlons are
here for fopir long haul tests for a test vehicle (1) and a control vehicle (2). *See Table 7.

11.5.1 GIVEN DhTa

Test Mileage—30.12 miles, predetermined as 15.06 miles-outbound and 15.06 miles ingjound

Test Fliels—measured values

Gasoline—GA = AP Gravity {(60/60) - 54.93 °

#2 Diesel
GA = API Gravity (60/80) -
50% distillation temp.

33.23°%
- 500=F

TABLE 7~

Test Vehicle #1 Controi Vehicip #2
Both Vehicles Gasoline Powered #2 Diesel Powered
Bar. Air Fueti Fuel
Ruh Press. Temp. Obs. Temp. Obs. Temp.
Ng. in‘Hg °F Gal *F Gal °F
1 29.52 79.0 8.49 101.58 5.24 85.0
2 29.52 79.0 2.05 103.0 5.53 88.5
3 29.83 71.5 8.45 96.0 527 80.0
4 29.49 756.0 B.66 T01.0 5.28 85.0

(Eq. 4)

shown

-15-
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11.5.2 CALCULATIONS For RuN No. 1—FE, (Veh. 1} = 30.12 miles/5.21 gal obs. = 5.781 mpg

FE, (Veh. 2) = 30.12/3.21 = 9.383
Cy - Vehicle 1 - 1.0 + 0.0032 (54.93-60.5) = Cy = 0.9822
Vehicle 2 - From Figure 1.
H = 131750 Btu/gal
Cy = Q/H = 129900/131750 = 0.9860
Cy - Use Table 1
This test gasoline is in group 3.
For 101.5 °F fuel temperature, read 1.0239,
This test diesel fuel is in group 1.

. For862F dieseHueHemperature+tead$-0480:

Vehicle 1 '
FE. =5|781 x 0.8322 x 1.0259 = 5.825 mpg

Vehicle 2
FE. = 91383 x 0.9860 x 1.0100 = 9.344 mpg

mpg ratio: 91344/6.825 = 1.604

Runs 2, 3, dnd 4 are calculated similariy.

11.5.3 CaLcuLaTEQ DAaTA (LONG HauL RouTE)~~See Tabie 8.
TABLE 8—
FE,, Obs, Cy, CFto C, CRYo FE,, Corr. Ratig of
Rurg No. mpy Std. H.V. 60°KFuel mpg Carr. npg
Vehicle #1 '
i 5781 0.9822 1.0259 5.825 —
2 5.427 0.9822 1.0270 5.474 .
3 5815 0.9822 1.0223 5.839 —
4 55672 0.9822 1.0256 5714 —
5.674 5.713 -
% Spread 6.8% 6.4%
Vehicle #2
1 9.381 0.9860 1.0100 9.344 1.604
2 ‘ 9.885 0.9860 1.0114 8.860 1.619
3 9:325 0.9850 1.0080 9.268 1.687
4 9.296 0.9860 1.0100 9.258 1.6%0
9.222 9.182 1.608

% Spread 5.4% 5.3% 2.1}70
Standard Deviation o

Coafficient of Variation, S % 100
mean

The average ratio of 1,608 means that the mpg of vehicie 2 is 80.8% better than that of vehicle 1,

To determine the relative change in fuel economy due to a component change, tests are run at baseline and
at test conditions. The calculations 10 establish the mean control/test vehicle ratios as shown in the sample
above are made for the baseline and test conditions. The ratios of the two mean ratios will indicate the
relative change in fuel economy due to the installation of the component.

-16-
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11.5.4

Example: Mean control/test vehicie ratio for baseline tests (bias tires) 1.107

Mean control/test vehicle ratio for radial tire tests 1.015

Baseline Ratio _ 1.107

— = = 1.0906 or 9.06% better mpg due to radial tires
Test Ratio 1.015

NOTEw—Et is important to differentiate between % change in mpg from % fuel saved. A 9.06% improvement
in mpg represents 8.30% fuel savings.

VARIATIONS IN THE DATA——A mlmmum of three test runs is required for each combination of vehicle
configuration nds on how well the
mpg ratips of these three agree. lf the total spread in the mph ratios for three or more sapgrate runs does not
exceed B% of the mean value or i the standard deviation does not exceed 1% of the meahn value, additional
runs need not be considered. A large tractor-trailer on the long haul cycle may réadily show repeatahility
within these criteria but a straight truck at 50% gross test weight on the jocal ¢ycle may $how considerably
more scatter. The test engineer should schedule additional runs until reasonably sure thaf|the mean value of
the ratiop. is close to the "true" ratio. '

Typically, the mpg ratics are more consistent than the mpg valuesthemselves, particdarly for individual
vehicle funto run mpg variations'of 3% or more. The sample calcufations show 6.4% spread in mpg for one
vehicle gnd 5.3% spread for the other, but only 2.1% spread@nd 1.0% coefficient of vamation for the mpg
ratios. Hrequency distribution diagrams (number of occurrences versus mpg ratio) in band|widths of 3-5% of
mean mpg ratio can be used to determine whether the datahas near normal distribution.

11.6 Sample Cplculations with Control Vehicle (Gravimetric Measurement of Fuel}—Assumg that the two

vehicles of 11.5.1 had these measured fuel weights and calculated results (see Table 9):

TABLE 9—

Run Veh. #1 Veh. #2 MPG Observed Heating Value Corrected MPG
No. b th #2 Economy Correction, C1 Econonly Ratic
Gasoline Diesel Veh, #1 Veh. #2 #1 #2 #1 #2 #2441

1 32.148 22.756 5.931 5.477 $.9822 0.9860¢ 5.825 3.344 1.804
.2 34.211 24.000 5.573 8.986 4.9822 . 2.9860 5.474 5.860 1.619
3 32,0670 22,943 5.945 2.400 0.9822 0.9860 5.839 9,268 1.587

4 32771 22.969 5.818 9.389 0.9822 0.9860 5714 9.258 1.820
Mean 32.800 23.167 5.817 9.313 - - 8713 3.182 . 1.608
Spread 8.5% 5.4% 6.4% 8.3% - - 6.4% 5.3% 2,1%
4.982 0.563 0.172 0.221 - - 0.169 0.218 0.0155

% 3.0% 2.4% 3.0% 2.4% - . - 3.0% 2.4% 1.0%

17
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Miles
b/G,x83373 79
6 . 1415
s = SAPI+ 1315
141.5

GS (GaSOiIRE) = W =0.759 x 8.3373

= 6.33 Ib/gal at 60 °F

. _ 141.5 _
G, (Diesel) = 3353 1 1375 Y1318 = (.859 x 8.3373

= 7.16 Ib/gal at 60 °F

(Eq. 5)

3012
32.146/6.33

x 0.9822 = 5.825 mpg caorrected

Veh. #1 mpg = = 5.831 mpg observed

30.12
22.756/7.16

x 0.9860 = 9.344 mpg corrected

Veh. #2 mpg = = 9.477 mpg observed

These fuel wdights were selected to give the same corrected mpgdas the sample calculations
similarities an

to illustrate the

d the differences in the calculations using the volumetric and gravimetric fuel measurements.
The observed|fuel economy values are not identical. In theery the corrected values should b
actual test usihg both methods the agreement would not be\this precise. ‘

alike but in an
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TABLE 10A—C2—FUEL TEMPERATURE CORRECTION FACTOR() (U.S. UNITS)

ASTM Group Specific Gravity APl Gravity
Number Range Range, ° API
1 0.8495-0.9659 15.0-34.9
2 0.7754-0.8498 35.0-50.9
3 0.7238-0.7753 51.0-63.9
4 0.6723-0.7238 64.0-78.9
Cs Fuel Cy
T::‘el . Group Group Group Group Te:np., Group Group Group |. Group
Py E
oF 1 2 3 4 1 2 3 4
0. 0.9765 0.9711 | 0.9851 0.9598 76 1.0064 1.0081 1.0098 1.0114
1 0.9768 1 09715 0.9656 6.9604 77 1.0068 1.0085 1.0104 1.0121
2 09772 0.8720 0.9662 0.9611 78 1.0071 1.0080 1.0310 1.0128
3 0.9776 0.9725 0.9867 £.9616 79 1.0076 1.0085 1.0114] 1.013¢
4 0.9780 0.9730 0.9673 0.9623
‘ 80 1.0080 1.0100 1.0122 1.0143
8 0.9784 0.9734 0.9679 0.9629 81 1.0084 1.0165 1.0129 1.0151
6 .0.9788 0.9739 0.9684 0.9636 az 1.0088 1.0110 1.0134 1,0158
7. 0.9791 0.9743 0.9690 0.9642 83 0082 1.0115 1.0142 1.0168
8 0.9795 0.9748 0.9666 0.9649 84 N00e6 1.0120 1.0148 1.0173
g 0.979% 0.9753 0.9701 0.9655 ’
85 1.0100 1.0126 1.0154 1.0180
10 0.9803 0.9758 0.9707 0.0661 86 1.0104 1.0131 1.0160 1.0187
1 0.9807 0.9763 0.9713 0.0668 87 1.0108 1.0136 1.0167 1.0198
12 0.9811 0.9768 0.9718 0.9675 88 1.0112 1.0141 1.0173 1.0202
i3 0.9814 0.9772 £.9724 g.0681 Bg 1.0116 1.0146 1.0179 1.0209
14 0.9818 0.9777 £.9730 0.9688
. 20 1.0120 1.0151 1.0185 1.0218
18 0.9822 0.9782 0.9735 £.9695 1 1.0124 1.0156 1.0192 1.0225
16 0.9826 0.9787 0.9741 0.9701% 92 1.0129 1.0182 1.0198 1.0232
17 0.9830 0.9780 0.9747 0.9708 93 1.0133 1.0167 1.0204 .1.0240
18 0.9835 0.9785 0.9758 0.9714 g4 1.0137 1.0172 1.0211 1.0247
19 0.9839 0.9800 0.9759 6.9721
95 1.0141 1177 1.0218 1.0254
20 0.9843 0.9805 0.9765 0.9728 26 1.0145 1.0182 1.0224 1.0282
21 - 0.9848 0.9810 0.9770 0.8734 97 1.0148 1.0187 1.0230 1.0268
22 " 0.9850 0.9814 0.9776 0.9741 98 1.0152 1.0183 1.0234 1.0276
23 0.9854 0.9819 0.9782 0.9748 g9 1.0156 1.0198 1.0243 1.0285
24 0.9858 0.8824 0.9788 0.9753 :
100 1.0160 1.0203 1.0249 1.0292
25 0.9882 0.982% 0.9793 0.9760 1M 1.0165 1.6208 1.0255 1.0300
26 0(9886 0.9834 0.9799 0.9767 102 1.0169 1.0213 1.0262] 1.0307
27 {9870 0.a830 £9808 09773 103 10173 10219 1028 1.0314
28 0.9874 0.9843 6.9811 6.9780 104 1.0177 1.0224 11,0275 1.0322
29 0.9878 0.9848 0.9816 0.9787 :
105 1.0181% 1.0229 1.0282 1.0330
30 0.9881 0.9853 0.9822 0.9793 108 1.0185 1.0234 1.0288 1.0338
31 0.9885 0.9858 0.9828 £.9800 107 10180 | 1.0240 1.0294 1.03486
32 0.9889 0.8863 0.9834 0.9807 108 1.0194 1.0245 1.0301 1.0353
33 0.2893 0.8868 0.9840 0.9814 108 1.0198 1.0250 1.6307 1.0380
34 0.9897 0.8873 0.9845 0.9820
110 1.0201 1.0255 1.0814 1.0368
35 0.9901% 0.9878 0.9851 0.8827 111 1.0205 1.0261 1.0320 1.0376
36 0.9905 0.9882 0.9857 0.9834 112 1.0209 1.0268 1.0327 1.0384
37 0.9809 0.9887 0.9863 0.9841 113 1.0213 1.0271 1.0334 1.0392
38 0.8913 £.9892 0.988% - 0.9847 114 1.0218 1.0278 | 1.0340 1.0399
39 0.9917 0.9897 0.9875 0.9854
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TABLE 10A—C2—FUEL TEMPERATURE CORRECTION FACTOR(" (U.S. UNITS)

ASTM Group Specific Gravity APl Gravity
Number Range Range, ° AP!
1 0.8499-0.5659 15.0-34.9
2 0.7754-0.8498 35.0-50.9
3 0.7239-0.7753 51.0-683.9
4 0.6723-0.7238 64.0-78.9
C, Fuel ) Cs
T::!El Group Group Group Group Tei“ P- Group Group Group Group
Py £
of 1 2 3 4 1 2 3 4
: TS TO222 T.0282 | 1.0347 1.0407
40 .9921 0.9802 (.8880 0.9861 118 1.0226 1.0287 1.0358 1.0414
41 D.9925 0.9907 (.0886 0.9868 117 1.0230 1.0291 1.0859 1.0422
42 1.9928 0.9912 (.8892 0.9875 118 1.0234 1.0296 1.0366 1.0431
43 [.9932 0.8917 0.5898 0.9881 119 1.0238 1.0302 1:0372 1.0438
44 D.3936 (.9922 0.9204 0.9588
120 1.0243 1.0307 1.0380 1.0446
45 D.9240 (.9926 0.9910 0.9885 121 1.0246 1,032 1.0386 1.0454
48 D.9944 0.9930 0.9916 0.9902 122 -1.0250 1.0318 | 1.0383 1.0481
47 D.9948 0.9835 0.8822 0.9910 123 1.0254 1.0323 1.0389 1.0469
48 D.9952 0.9940 0.5928 0.89917 124 1.0258 1.0328 1.0406 1.0478
49 D.99586 0.9945 0.5833 0.9924
125 10263 1.0334° 1.0412 1.0485
50 D.9860 0.9950 0.8939 0.9930 - 128 1.0267 1.0339 1.0419 1.0483
51 D.0964 0.9955 0.8846 ¢.9937 127 1.0271 1.0344 1.0425 1.0501
52 D 9968 0.9960 0.99582 .9944 128 1.0275 1.0350 1.0433 1.0809
53 D.9973 0.9965 0.8958 0.9951 128 1.0279 1.0385 1.0440 1.0817
54 D.9977 0.89971 0.9964 ¢.9958 .
130 1.0283 1.0360 1.0448" 1.0825
55 b.9881 0.9975 0.9871 G.9965 181 1.0287 1.0366 1.0452 1.0533
56 D.9984 0.8980 0.8977 0.9973 132 1.0291 1.0371 1.0459 1.0541
57 D.0988 0.9985 0.9983 9980 133 1.0205 1.0377 1.0486 1.0548
58 D.9992 0.8980 0.9988 .8986 134 1.0300 1.0382 1.0473 1.0557
59 D.9956 0.9985 0.9854 {.8993 ' .
135 1.0304 1.0387 1.0480 1.05685
60 .00G0 1.0000 1:0000 1.0000 136 1.0308 1.0393 1.0488 1.0873
61 0004 1.0005 1.0006 1.0007 137 1.0312 1.0388 1.0483 1.0581
62 $.0008 1.0010 1.0012 1.0014 138 1.0316 1.0404 1.05800 1.0589
63 0012 1.0018 1.0018 1.0021 138 1.0320 1.0409 1.0506 1.0588
64 0016 1.6020 1.0024 1.0028
140 1.0324 1.0414 1.0513 1.0606
65 0020 1.0025 1.0030 1.0035 141 1.0328 1.0420 1.0520 1.0813
66 0024 1.0030 1.0038 1.0042 142 1.0333 1.0425 1.0827 1.08621
67 0028 1.0038 1.0042 1.0048 143 1.0337 1.0431 1.05834 1.0630
68 6032 HO0H0 649 o058 2 O34 0438 05t 1.0638
69 1.0036 1.0045 '1.0085 1.0064
145 1.0345 1.0442 1.0547 1.06846
70 1.0040 1.0050 1.6081 1.0072 146 1.0350 1.0447 1.0554 1.0654
71 1.0044 1.0055 1.0067 1.0078 147 1.0353 1.0452 1.0561 1.0662
72 1.0048 1.0060 1.0074 1.00886 148 1.0357 1.0458 t.0568 1.0671
73 1.0062 1.0065 1.6080 1.0093 149 1.0362 1.0464 10575 1.0679
74 1.0056 1.0070 1.0086 1.0100 )
150 1.0366 1.0469 1.0582 1.0687
75 1.0060 1.0076 1.0092 1.0107

Py

This Table Is Based On Tabies 25 And 7 Of "Petroleum Measurement Tabies" Published By The American Society For
Testing And Materials, 100 Barr Harbor Drive, West Conshohocken, Pa 19428-2859,

1
C =
2 7 muitiplier for volume reduction to 80 °F
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TABLE 10B—C,—FUEL TEMPERATURE CORRECTION FACTOR(Y (S1 UNITS)

ASTM Group Specific Gravity APl Gravity
Number Range Range, ° AP!
1 0.8495-0.9659 15.0-34.9
2 0.7754-0.8498 35.0-50.9
3 0.7239-0.7753 51.0-83.9
4 0.6723~0.7238 64.0-78.9
Fuel Cq Fuel Cy
Tegp.. Group Group Group Group Te;.?" Group Group Group Group
1 2 3 4 1 2 3. 4
-18 0.8784 09734 0.9679 0.8629 25 1.0068 1.0085 101404 1.0121
-14 0.9791 0.9742 0.9689 0.9641 26 1.0075 1.0085 1.0115 1.0134
-13 0.9798 0.9751 0.9699 0.9653 27 1.0083 1.0104 1.0427 1.0147
~-12 0.8805 0.9780 0.9710 0.9664 28 1.0090 1.0113 10138 1.0181
-11 0.2812 0.8768 0.8720 0.9678 29 1.0087 1.0122 1.0150 1.0174
-10. 0.2818 - 0.9777 0.9730 0.9588 30 1.0104 1.0131 1.0161 1.0187
-9 © 0.9828 0.9785 0.8741 0.9700 31’ 10112 10¥41 1.0172 1.0201
-8 - 0.8833 0.9794 0.9751% 0.9712 3z 1.0119 1.0150 1.0184 1.0214
-7 7 0.8840 0.9803 0.9761 0.9724 a3 1.0126 1.0159 1.0185 1.0228
-8 o 0.8847 0.9811 0.9772 0.9736 34 1.0138 1.0168 1.0207 1.0241
-5 0.8854 0.9819 0.9782 0.9748 35 10141 1.0177 1.0218 1.0254
-4 0.9861 0.9828 0.9792 0.9760 36 1.0148 1.0187 1.0229 1.0268
-3 0.9868 0.9837 0.9803 0.9771 37 1.0155 1.0196 1.0241 1.0281
-2 0.9875 0.9845 0.9813 0.9783 38 1.0162 1.0205 1.0252 1.0285
-1 0.9882 0.9854 0.9823 0.8795 39 1.0470 1.0214 1.0264 1.0308
o 0.8889 0.9863 0.9834 0.9807 40 1177 1.0224 1.0275 1.0322
1 0.98496 0.9871 0.9844 0.5820 41 1.0184 1.0233 1.0287 1.0336
2 0.9803 0.9880 0.9854 0.9832 42 1.0191 1.0243 1.0299 1.0350
3 0.9910 0.9889 0.9885 0.8844 43 1.019%9 1.0252 1.0310¢ 1.0364
4 0.9218 0.98988 0.9876 0.8856 44 1.0206 1.0262 1.0322 1.0378
5 0.9925 0.9907 0.9886 0.9868 45 1.0213 1.02714 1.0334 1.0392
6 0.9832 0.9516 0.9847 0.9881 46 1.022% 1.028% 1.0346 1.0408
7 0.9938 0.9924 0.9808 0.9893 47 1.0228 1.0290 1.0358 1.0419
8 0.9948 0.9933 09918 0.9906 48 1.0235 1.0300 1.0370 1.0433
9 0.9953 ¢.9942 0.9929 0.9518 49 1.0243 1.0309 1.0381 1.0447
10 0.9960 8.9950 0.9939 0.9930 50 1.0250 1.0318 1.0393 1.04861
11 0.9968 0.9960 0.9650 0.9843 51 1.0258 1.0328 1.0405 1.0475
12 0.9078 0.996% 0.9961 0.9956 52 1.0265 1.0338 1.0417 1.0480
13 0.9982 6.9978 0.9972 0.9968 53 1.0272 1.0347 1.0429 1.0504
14 0,9989 0.9986 0.9983 0.9981 54 1.0280 1.0357 1.0441 1.0518
15 gogcs | pages 00064 09993 58 10087 1 03RA 1 0483 1.0533
16 1.0003 1.0004 1.0008 1.0005 56 1.02%4 1.0376 1.0465 1.0548
17 1.0010 1.0013 1.0016 1.0018 57 1.0302 1.0385 1.0477 1.0562
18 1.0018 1.0022 |- 1.0027 1.0034 58 1.0309 - 10395 1.0489 1.0577
18 1.0025 1.0031 1.0038 1.0044 59 1.0316 1.0404 1.0501 1.0582
20 1.0032 1.0040 1.0049 1.0056 60 1.0324 1.0414 1.0513 1.0806
21 1.0038 1.0048 1.0060 1.0069 61 1.0332 1.0424 1.0526 1.0621
22 1.0048 1.0058 1.0071 1.0082 62 1.0339 1.0434 1.0538 1.0635
23 1.0054 1.0087 1.0082 1.0095 83 1.0347 1.0444 1.0850 1.0650
24 1.0081 1.0076 1.0093 1.0108 84 1.0354 1.0454 1.0562 1.06684

1. This Table Is Based On Tables 25 And 7 Ot *Petroleum Measurement Tables" Published By The American Society For Testing And Materials,
100 Barr Harbor Drive, Wast Conshohocken, Pa 13428-2959.

1
Cp = multiplier for valume reduction to 60 °F
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TABLE 11—CONVERSIONS TO MODERN METRIC SYSTEM (SI) (PROPOSED METHOD NO. 1)

1 |b force is 4.448222 Newtons (N}
1 Ib mass is 0.4535924 kg
1 galis 3.785412 L
1 mile is 1.608344 km
1 mpgis 0.4251437 km/L
1 gal/100 miles is 235.2146 L/100 km
. 1°F above freezing (32°F} s 1/1.8°C above freezing (0°C)

1In of Hg af 60°F temperature of the mercury is 3.37685 kPa
pressure

1 mph is 1.609344 km/h

1 ft/s? is 0.3048 m/s®

1 mph/s is 1.609344 km/h/s
1flis 0.3048 m

PREPARED BY THE SAE TRUCK AND BUSFUEL ECONOMY COMMITTEE
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