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ROAD LOAD MEASUREMENT AND
DYNAMOMETER SIMULATION USING
COASTDOWN TECHNIQUES—SAE J1263 MAY84

SAE Recommended Practice

Report of the Passenger Car Light Duty Truck Fuel Economy Measurement Committee, approved June 1979, last revised by the Passenger Car and Light

Truck Fuel Economy Measurement Committee May 1984.

1. Purpose—This rccommended practice provides uniform testing pro-
cedures for measuring the road load force on a vehicle as a function of
vehicle velocity and for simulation of that road load force at 50 mph

(80 km/h) on a chassis dynamometer.

3.1

PART I—VEHICLE ROAD LOAD MEASUREMENT

2. Scope—This procedure covers measurement of vehicle road load
on a straight, level road at speeds less than 70 mph (113 km/h).

3. Definition and Symbols

Definitions

3.1.1 Test WelcHT—Is the weight of the vehicle as tested: including

o  —Velocity independent coctlicient of rolling resistance (dimen-
stonless).

p —Velocity coetlicient of rolling resistance ((mph)~2 or (km/h)=%).

[ —Air mass density (slugs/te or kg/m?).

—Acrodynamic vaw angle (radians).

4. Instrumentation—All instrumentation must be

calibrated.

4.1 Speed-Time—An instrument to measure vehicle speed as a func-
tion of clapsed time is used in this procedure. The device must mect

the following specifications:
Tune:

Accuracy £0.1% of total coastdown time interval

Resolution 0.1 s

Speed:
Accuracy £0.25 mph (0.4 km/h)
Resolution 0.1 mph (0.2 km/h)
4.2 Temperature—Thce temperature (ndicatin
a resolution of 2°F or 1°C and an accurady/ol £2°F «

clement must be shielded from radiant heat sourcep.

4.3 Atmospheric Pressure—X)harpmeter with
in Hg or 0.7 kPa is nccessary.

4.4 Wind—Wind spced and direction during th
tnuously monitored. Wind 'measurements should p
tion of average longitudigial and cross wind comp
mph (1.6 km/h).

4.5 Vehicle Weight—V chicle weight should be
racy of £10 1b (£5\kg) per axle.

4.6 Tire Pressure—Should be measured o an
(4 kPa).

5. Test Material

5.1(Test Vehicle—The test vehicle should b
on uié Vehicle Road Test Data Sheet. In particul
trom the normal configuration of the vehicle shoul

6. Test Conditions

6.1 Ambient Temperature—Tcsts should be
temperatures between 30°F (—1°C) and 90°F (32
temperawres outside this range cannot be reliably
conditions by paragraph 9.5.

6.2 Fog—Tests may not be run during foggy

6.3 Winds— L'csts may not be conducted wher
more than 10 mph (16 km/h) (or when peak wind
12.3 mph (20 km/h)). The average of the componer
perpendiculur to the test road may not exceed 5 n

6.4 Road Conditions—Roads must be dry, cle
not exceed 0.5% grade. In addition, the grade sh
the road should be straight since variations in gra
significantly affect results, (The road surface should
asphalt (or equivalent) in good condition since o
caatly affect rolling resistance.)

6.5 Coastdown Speed Range—Thc range of'y
vehicle is coasted should be as long as possible ¢
of the straightaway. The speed interval must inclu

r devices must have
r =1°C. The sensing

an accuracy of £0.2

¢ test should be con-
ermit the determina-
onents to within =1

measurced 1o an accu-

accuracy of £0.5 psi

> uniquely described
hr. any modifications
d be noted.

onducted at ambient
). Data obtained at
adjusted to standard

‘onditions.

wind speeds average
peeds are more than
t of the wind velocity
ph (8 kin/h).

hii, smooth, and must
wald be constant and
¢ or straightness can
be concrete or rolled
hgh roads can signiti-

peeds over which the
bnsidering the length
le 50 mph (30 km/h)

and should include the range ol 60=25 mph (100

10 kin/h).

7. Vehicle Preparation

7.1 Break-In—1'he test vehicle should have accumulated a mumimum

driver, operator (i necessar{J.and alimsromcn@uon.

3.1.2 TEsT Mass—Is the thass of the vehicle as tested: including driver,
operator (if necessary), and pll instrumentation.

3.1.8 ErfFecTivE Mass—Is| equal to the sum of the test mass and the
ceftective inertias of the drivdn and non-driven axles.

3.1.4 FrONTAL AREA—Is the arca ol the orthogonal projection of the
vehicle including tires and sulpension components onto a plane perpendi-
cular to the longitudinal axip of the vehicle.

3.2 Symbols

a —Slepe of the actua] dynamometer horsepower—1/8 tcurve (hp-
s or kW-s).

A —Vchicle frontal arfa (sce paragraph 7.6) (ft2 or m#).

b —7Zero intercept of the actual dynamometer horsepower—1/8
curve (hp or kW)

Cp —Acrodvnamic drag cocllicient (dimensionless).

Cb —Aerodynamic drag coefficient for non-zero yaw (dimensionless)
(see paragraph 9.P).

Cpy —Crosswind acrodvpamic drag coeflicient (dimensionless).

D —Denominator of expressions to determine a and b from vehicle-
dynamometer coaftdown data.

fo. £z —Coclhicients of thzeroth and second order terms (respectively)
in the road load|force equation, (Ib or N, and Ib/mph? or
N/(km/h)?).

15, {72 —Coethicients of thd zeroth and sccond order terms (respectiveiy)
in the road load|force cquation, (Ib or N, and th/mph? or
N/(km/h)?) correqied to standard conditions.

g —Acceleration of gfavity 32,174 ft/s? or 9.80 m/s2,

I —Moment ol inertig of tire, wheel, and brake rotor'or drum ft-
Ib-s2 or kg-m?2.

W —Inertia wetght or dquivalent weight of inegdasimulation mecha-
wism (Ib or N).

k —Drag cocflicient dependence on vaw angle W,

ke  —Temperature cocflicient of rolling_resistance (°F~ or °C71).

M —Vchide test mass|(slugs or kg).

me  —Efcctive mass of[a wheel, tir€and brake assebly (slugs or
kg).

Mpre = Total equivalent mass of drivetrain components (slugs or kg).

Miw  —Equivalent mass of dyvianteinceter inerta simulation mechanism
(IWC/g) (slugs of K-

M. —Total effective vehickelmass (slugs ar ko)

N —Number of data points used m Pare 11

P,  —Rcterence atmospheric pressure 29.00 in Hg, (736.6 mm Hg).

r —Tire rolling radius (ft or m).

S —+1 or —1, depending on vehicle coastdown direction.

o —Time (seconds).

t-t, —Coastdown ume interval (seconds).

St —Vchicle coastdown time on the chassis dvnimometer(s).

T —Ambient temperature ol test arca (°R or °K).

T, —Standard temperature (68 °F = 5327.67°R. 20°C = 293.15°K).

v —Vehide speed (mph or kim/h).

Vi Ve—Final and initial speeds i the caleulation ot the coastdown
time interval (mph or km/h).

Ve  —Wind velocity gnph or km/h).

Ve —Component of wind parallel to track (mph or km/h).

vy —Component of wind perpendicular to track (mph or km/h).
W —Vehicle test weight (Ib or N).

W, —Weight of ure. wheel, and brake rotor or drum (b or N).
13 —Cocthicient of rolling resistance (dimensionless).

of 300 miles (500 km) prior to testing. The tires should have accumulated
2 minimum of 100 miles (160 ki) and should have at least 75% of the
oviginal tread depth remaining. In addition, if a twin roll dynumometer
is 10 be used, the drive axle tires should have a minimuwm of 1 h at 50
mph (80 km/h) on the dynamometer rolls before conducting the dyvia-
mometer road load simulation portion of this procedure. All ure break-
in should be performed on the test vehicle or under load conditions
similar to those imposed by the test vehice.

7.2 Vehicle Check-In—The tollowing items should be compared to
manufacturer’s recommendation and recorded on the Vehicle Road Test
Data Sheet prior to the test

(a) Tire wpe. size, and cold inflation pressure (see paragraph 7.5).
(h)  Wheel size, conditions. and presence of wheel covers.

(¢)  Brake adjusument.

(d) Lubricants in the drivetrain and in the non-driving wheel bearings.
(e) Vehicle suspension heights. '
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7.3 Instrumentation—The speed-time measuring device and other
necessary equipment must be installed so that they do not hinder vehicle
operation or alter the operating characteristics of the vehicle.

7.4 Pre-Test Weight—Thc weight of the vehicle prior to testing
should be appropriate for the vehicle represented: for example, consider-
ation should be given to the effect of the added weight of the test instru-
mentation.

7.5 Tire Pressure—Inflate the tires of the test vehicle to the manufac-
turer’s recommended cold inflation pressure, corrected for the tempera-
ture ditference (if any) between the vehicle tires and the test area. The
tre pressure should be increased 1 psi for each 13°F that the vehicle
preparation area temperature is above the test area temperature or |
kPa for each Celsius degree. Record the actual inflation pressure and
preparation area temperature on the Vehicle Road Test Data Sheet.

7.6 Vehicle Frontal Area—The vehicle frontal area must be known,
measured, or estimated and the value recorded on the Vehicle Road Test
Data Sheet. The frontal area may be estimated by:

9.1.1 ApDITIONAL APPLICATIONS—For dynamometers with more than
one adjustable load parameter, the force—velocity and coastdown time—
speed interval equations (Eqs. 3 and 8) may be used to simulate the
vehicle road load in several speed intervals within the experimental data
rungc.

9.2 Solution to Force Equations—The road load torce is related
to the coastdown deceleration rate by: :

dv
—Med— = pW + YpCpA[(V + Sve)? + v,2] (N
L

where: g = po(l + p'Vy)

"The drag coctficient Cp is the sum of the drag cocflicient at zero vaw
(Cp) and a cocflicient k times the square of the sine of the vaw angle.

Co=Cp+ksiny
= Cp + kv, Z/[(V + Sv2 + v,2]

The road load force can now be expressed as:

_ 08X (HI01) X (W103) dV
A= 144 -M. I = poW(1 + u'Vy) + YapCpA(VZ + ve2) A4 Hap(Cp + k)Av,2 (2)

HI101 = Body Height (inches) measured according to J1100a
W103 = Body Width (inches) measured according to J1100a

7.7 Vehicle Warm{Up—The vehicle must be driven a minimum of

30 min at an average syeed of 50 mph (80 km/h) immediately prior to
the test. At the end of
data acquisition, brictly|stop the vehicde and rotate the steering wheel
from lock to lock.

8. Coastdown Test

8.1 Alternating Ditections—A minimum of 10 runs arce made in
alternating directions. The runs must be paired for the data reduction
process in order to redyce crror.

8.2 Procedure—Thc vehicle windows must be closed. At the start
of cach run, accelerate fthe vehicle to a speed 5 mph (8 km/h) above
the high point of the copstdown speed range, start the recording equip-
ment, and shift into nederal and let the engine idle. The vehicle clutch
must be engaged. At a speed less than the lower point of the coastdown
speed range, stop the gecording equipment, engage the transmission,
and prepare for the nex| run.

8.3 Lane Changes—{-Whilc coasting, lane changes should be avoided
if at all possible. If necefsary, they should be done as stowly as possiblé
and over a distance of at least a quarter mile (a halt kilometer). It such
a gradual change cannod be made, abort the run.

8.4 Data to be Recqrded—Rccord the direction and number ot cach
run (including aborted runs) in such a way that the speed-tinte data can
be separated by run nungber. Record the ambient temperanive and atmo-
spheric pressure after te warm-up and afier the test. Average the two
values to determine the palue to be used in the datareduction.

The total wind and cither the wind direction orthe crosswind compo-
nent of the total wind must be recorded. The wind quantities should
be recorded, screened fqr gusts exceeding tHe ambient condition limits
in paragraph 6.3, and avgraged. Record théresults on the Vehicle Road
Test Data Sheet.

8.5 Vehicle Test Wpight or Mass=<fier the coastdown run, weigh
the vehicle to determing the vehicle_test weight or mass. Include the
weight of the fifth whee, driverSand all instrumentation used. Record

the warm-up period and prior to the start of

where the term lincar in V' has been ignbred. The error introduced by
ignoring this term (and the road grade)ys minfmized by the averaging
process subsequently applied becagselthese terfus change sign for cach
change in coastdown direction.

Collecting terms. Eq. (2) may_Bé-rewritten as:

d\
—M.— =1+ ,\2 (3)
dt

where: 3= pop'W + 16pCpA
fo = oW +Uz = popt' Wive2 + o pCpyAv,?
The crosswindSacrodynamic drag cocflicient Cpy is a measure of the re-
sponsc ol thevehicle to the crosswind componfnt of the wind at small
vaw angles NIt may be caleulated by:
Coy=Cp +k
The integral solution to this equation is:

M [
t-ly = _e_ [(lzm“ \/; \'1) - ((un
\/m; to

This is the equation which, alter correction of th
by the White and Korst technique or equivalent] is used o caleulate the
coastdown time interval. The units for Me. fo. tz, V. and Vo must be chosen
so that the argument of the inverse tangent ffuction is dimensionless
and the resultant coastdown tme is in secondp. The individual terms
and their corrections are described below.,

9.3 Effective Vehicle Mass—1hc cffective behicle mass (M) is the
suni of the final vehicle test mass (M = W/g) ahd the effective mass of
the rotating components. The effective mass of the drive train components
other than the wheel, dres. and brakes may be|ignored. For cach tre,
wheel, and brake rotor or drum, the effective maiss, m is:

3
\/; \'o)] (+)
fo

cocthcients determined

me ==
r?

where 1 is the rolling radius of the tire and I [s the polar moment ol

on the Vehicle Road Tes
8.6 Axle Weights—|

t Data’Sheet.
Measure cach axle weight as in paragraph 8.5

except with the fitth wiy

el used) in the operating position and off’

incrtia of the assembly. The polar moment of igiertia may be measured

or may be estimated by circular disk expression;

the scale. Record on the Vehicle Road Test Data Sheet.

9. Data Reduction—This scction prescribes the technique for analyzing
a set of coastdown data and the correction factors emploved in the deter-
nunation of the coeflicients of the road load force equation. These cor-
rected coeflicients are used to calculate the time required to freely deceler-
ate from 55 1o 45 mph (88 10 72 km/h) on a chassis dynamometer.

9.1 Road Load Force—A (wo-parameter road load force equation
1s fitted o the V() data of Section 8 according to the technique of White
and Korst (Ref. 1). The coellicients of the road load force equation are
determined for cach individual V(1) coastdown and are then averaged
over all pairs of coastdowns in cach data set. Corrections are applied
for wind (both parallel and perpendicular to the coastdown path), for
the temperature dependence of rolling resistance, and for the density
dependence of acrodynamic drag. The corrected coefficients are then
used to construct the vehicle force-velocity equation characteristics of
the vehicle under standard ambient conditions with no wind. This force
is then corrected for inertial difference between the road test
configuration and the dynamometer test contiguration and the resultant
force is used to calculate the time o coast from 55 0 45 mph (88 to
72 kim/h) on a chassis dynamometer (paragraph 9.6).

W r?

= "
where Wy is the weight of the tire, wheel, and brake rotor or drum. I
no measurements are available, the effective inerda of all the rowting
components may he estimated as 3.0% of the vehicle test muass,

M= l.().‘5~\l = L.O3M (For usc in Eq. 4)
, 8
For chassis dynamometer caleulations the equivalent inertia of the drive
line components. Mpie is the effective inertia of two tire and wheel assem-
blies plus the effective inertia of two drive wheel brake rotors or drums.
If no measurements are available, MpLc may be estimated as 1.5% of
the test mass.

W .
Mpre = 0.015— = 0.015M (For usc in Eqs. 8 and 9)
,.
9.4 Data Acceptability Criteria—Experience has shown that the
criteria of this section are necessary and sufficient 1o provide a&urate
and precise test results. Data which exceed these criteria generally arise
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from wind gusts or driver inputs which violate the assumption that the
forces on the vehicde are depicted by Eq. 3.

9.4.1 Analvze each individual coastdown V(1) in the set of paired runs
obtaned in Section 8 by the White and Korst method or cquivalent to
obtain the cocflicients ty and f;. A computer program which performs
this task is supplied in the Appendix along with a sample data set and
the corresponding output. Using Eq. (4) of paragraph 9.2, compare cach
individual V(1) trace and its analvtical counterpart V(to, f3, t). If the root-
mean-square difference (error) exceeds 0.25 mph (0.40 km/h) on any
individual run, discard that run and the paired run in the opposite direc-
tion. If less than three pairs comply with this criterion, the test run is
invalid.

9.4.2 Of the paired runs meeting the criterion of paragraph 9.4.1, those
which fail to satisty the following criteria regarding f; and f, must also
be discarded.

(a) The standard deviation of the fo's must be less than 2.5 1b (11
N) or 5% of the mean. If this value is exceeded. discard the run and
its pair with fo farthest from the mean and recompute the standard devia-

3

Unless specific informaiton about the test vehicle is available, use the
tollowing values for the cocfhicients:

p =50 X 107 (mph)-2

Cpy = 3.4 (ft/5)2/(mph)?

9.5.2 TEMPERATURE CORRECTION TO fo—The temperature dependence
of rolling resistance shall be corrected by:

fa=poW[I + k(T — T)] ()

“Unless specific information about the test vehicle is available, use:
ke=3.3 X 1073/°F = 5.9 X 10-3/°C

NoTe: Significant changes in sun load may affect rolling resistance and.
consequently, contribute to test variations.

9.5.3 WEIGHT CORRECTION—EQ. (6) mav be used to correct the test
results for small weighe differences (less than 100 1b or 50 kg) between
the actual vehicle test weight and a desired vehicle test weight (sce para-
graph 8.5)

tion until compliance is ot
less than three.

tamred—or—tmtt-therenmaTiTE—paTsITImTheT

(b) The standard dewvi
Ib/mile/h)? (0.011 N/(km/
ceeded, discard the run an
recompute the standard de
the remaining pairs number

tion of all the f2’s must be less than 0.001
1)2) or 3% of the mean. If this value is ex-
| its pair with f; farthest from the mean and
viation until compliance is obtained or until
ess than three. Ifless than three pairs remain,

the test run is invalid. Averdge fy's and f;’s of all remaining runs to deter-

mine an fy and f5.
9.5 Data Correction—
corrected to a standard set o
are:
Temperature—68°F (20°
¢ Atmospheric pressure—2
Zero wind.
The eftect of humidity o
9.5.1 WIND CORRECTIONY
wind cllects as tollows:

HoW = (fo —
where: p = mass density ¢
' =velocity cocth
Cpy = crosswind acr
vy = component of
vy = component of

Ihe average fo and {2 values must now be
‘ambicut conditons. The standard conditions

2)
D.00 in Hg (736.6 mm Hg).

b air density may be ignored.
TO fo—Scparate the rolling resistance trom

v — Yo P(:DYA")’Z)/([ - P-’\'xz)

t ambicnt air.

ient of rolling resistance.
dynamic drag coctlicient.

wind parallel to track.

wind perpendicular to the track.

(5)

9.5.4 AR DENSITY CORRECTION TO fe—Adjust’thf coetficient of the V2
term o standard ambient conditions (p = 0.002264 slugs/tt®) by the for-
mula:

2= (poT/pTo) [f2 — pllpsW) + ¢
where: p = barometric pressure.
Po = 29.00 in (736.6 mm_Hg)
T =absolute temperataré ot ambient air (IR or °K).
To=527.69°R (293.16°K).
9.6 Calculation of Coastdown Time

9.6.1 CALCULATION, 0F_55 TO 45 MPH COASTDO
45 mph coastdown_time on a chassis dvnamometer
force at 50 mph_mcasured on the road is given by

o Mw + Mowc) [tan‘l (\/g 55) — tan[! (\/F—% 45)] 8) ¢
/] 1]

1.467 \/fof 2
9.6.2 GALCULATION OF 88 To 72 kM/H CoastpopvN TiME—The 88 o,
72 ki/hcoastdown time on a chassis dynamomgter which duplicates
the force at 80 km/h measured on the road is givep by:

- (Mw + Moi £ '
= Miw + Moic) D"C)[(an“(\/;z88)—tan"<\/§72)] ©re
fa fo

3.6 Vol

—-
P

VN TiMe—The 55 o
which duplicates the

St=t-t,

St=t-1,
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VEHICLE ROAD TEST DATA SHEET

Date
Vehicle No.
Odometer Reading
VEHICLE DESCRIPTION: ! TIRES:
Model year Size
Make Make
Model Tread Depth >75% Yes[ ] No{ ]
Inertia Weight Class . Pressures—
Ballast— - . Specified Actual
Amount Location Front
Rear
Dynamometer Test Drive Wheel Tire
Pressure
WHEELS:
Weight Removed
Trim Heights— Size
LF RF Whee! Covers
LR RR
‘ . CHASSIS:
FINAL WEIGHT (TEST WEIGHT):
Axle Ratio
Fifth Wheel Down and Off Scale— Transmissign)Type
LF RF Brake Type—
Total Front Front
Fifth Wheel Down and Off Scale— Rear
LR RR - Toe-In {+=in)
Total Rear
Total FRONTAL AREA DETERMINATION:
Fifth Wheel Included— Area
LF RF [ ] Check if estimated
Total Front
Fifth Wheel Included— NOTE: Check Brake Drag and Fluid Level
LR RR
Total Rear COMMENTS:
Total
EQUIVALENT INERTIA:
Front Wheel/Brake/Tire (each)
Rear Wheel/Brake/T{re (each) _
Total Non-Driven Axle
Total Drive Line
Total
[ ] Check if estimated
AMBIENT CONDITIONS:
Temperature—Start ________Finish —_______ Average ———__ (OF/OC)
Wind—
Average Wind {mph/km/h) PREPARATION AREA:
Direction {deg)
Peak Gusts (mph/km/h) Temperature (OF/°C)
Atmospheric Pressure—Start Finish Average —____{in Hg/mm Hg)

NO RAIN OR FOG—-ROADS MUST BE DRY
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PART II—CHASSIS DYNAMOMETER SIMULATION OF
VEHICLE ROAD LOAD

10. Scope—This portion of the procedure covers the measurement of
toal load on the vehicle as a function of dynamometer absorber horse-
power when the vehicle is mounted on a chassis dynamometer. This proce-
dure is written to determine the total load on the vehicle at 50 mph
(80 km/h). It may also be extended to determine the load on the vehicle
at other speeds.

11. Definitions

11.1 Indicated Horsepower—The indicated horsepower is the load
horsepower which is set on the dynamometer and does not include the
triction in the dvanamometer bearings or inertia simulation mechanism.

11.2 Actual Horsepower—The actual horsepower is the load horse-
power which includes the friction in the dynamometer bearings and inertia
simulation mechanism.

12. Equipment

12.1 Test Site—A chassis dynamometer which has an adjustable
power absorber setting capability is necessary. The dvnamometer speed

(80 km/h), reset the dynamometer absorber load to the value set in para-
graph 13.1.5, (Sctting A), and record the indicated horscpower on the
Dynamometer Test Worksheet.

13.1.8 After the warm-up, insure that the speed measurement device
is connected to the dynamometer roll which is coupled to the inertia
simulation mechanism,

13.2 Coastdown Time Measurement

13.2.1 After the warm-up, accelerate o 65 mph (105 km/h). When
the vehicle reaches 65 mph (105 km/h), place the transmission in the
NEUTRAL position, engage the clutch, and allow the vehicle to lose speed.
Do not touch the brakes or disengage the clutch during the coastdown.
It the vehicle speed drops below 40 mph (65 km/h) for more than |
min during the test, the test is invlaid.

13.2.2 At a speed less than 45 mph (72 km/h), but not below 40 mph
(64 km/h), engage the transmission, accelerate to 55 mph, and decelerate
to 50 mph (80 km/h). Allow the indicated absorber load to stabilize at
50 mph (80 km/h).

13.2.3 Record the time required to coast from 55 to 45 mph (88 to

during this test must be mdusured Trom the shalt which dnives the power
absorber and weights. The dynamometer must be calibrated over a range
of horsepower settings and at the inertia weight used in the test.

12.2 Test Instrumentption—An instrument that can measure the

F2hm7AD epower on the Dyna-
mometer Test Worksheet.

13.2.4 Repeat paragraphs 13.2.1-13.2.8 Gatil” the times from three
coastdowns are within £0.10 s of cach other/1f th¢ coastdown times are
not consistent, the dynamometer may (Bg ‘maltundtioning. Repeat para-

time to coastdown betwee
will be used. The specifica
Speed:
Accuracy—=0.25 mph
Resolution—0.1 mph
Time Base:
“Accuracy—=0.1%
Resolution—0.1 s
12.3 Test Vehicle—Tl
used during the coastdows
i the vehicle's transmissio
load on the drive axle can)
and the vehicle to be tested
the requirements of parag
on the dynamometer or dr
lized tire pressure.
13. Procedure
13.1 Preparation
13.1.1 Pre-sclect the act
the coastdown time will b
be chosen using engineerin
paragraphs 13.1.5, 13.1,6,
values under A, B, and C g
13.1.2 For small, twin ro
sures at 45 psi (310 kPa) «
necessary in order to prole
by the manufacturer, they
Data Sheet. The tre pressy
also be used for any subs

1 two (2) speeds on a chassis dynamometer

ions for this instrument are as follows:

(*£0.040 kim/h)
).16 km/h)

¢ test vehicle should be the same as the vehicle
tests on the road in Part 1. No differences
1. axle, dre size, and construction, or vehicle
exist between the vehicle used on the road
on the dynamometer. The vehicle must mecet

faph 7.1, and must not have been operated

ven during the previous 4 h o provide stabi-

al dynamometer horsepower values at which
measured. A minimum of three valuesgudy
g judgment or the horsepowers discussed in
13.2.5, and 13.2.7 may be used.. Enter the
n the Dyamometer Test Worksheet,

I dyvnamometer, set the drive wheel tire pres-
r lower cold seuing. If greater pressures are
g tire life, or if such prdSsures are specitied
hay be used and recorded in the Vehicle Test
re used for this road load simulation should
squent cmission OF fuel cconomy tests. For

- coastdowns are within 0,10 s of cach other. If th

large voll dvnamometers, so
turer’s recommended value

13.1.3 Adjust the vehicle
axle test weight (sce parag
on the Dyvnamometer Test

the drive wheel tire pressure to the manutac-

total drive wheel weight o the desired drive
aph 8, 6)&ithin =15 Ib (27 kg) as indicated
Worksheet. The test weight can be adjusted
by adding ballast 1o the trunk-ot/by removing the spare tire and juck.
13.1.4 Set the vehicle onfthedviamometer and restrain it. The vehicle

graphs 13.2.1-13.2.3 until consistent tinits are es
the test.

13.2.5 Increase the absorbersctting o give ar
horsepower sctting of 2 hp mpre than the absor!
on the Dynamometer Test Worksheet (Setting B).

13.2.6 Repeat paragrdphsy 13.2.1-13.2.3 unuil
coastdowns are within £0.10 s of cach other. It th
not consistent, the dynamometer may be malfung

ablished or terminate

actual dynamometer
ber horsepower listed

he times from three
coastdown times are
tioning. Repeat para-

graphs 13.2.1-13¢2.3 ‘until consistent times are esablished or terminate

the test.

13.2.7 Decrease the absorber sctting until the
horsepower, séuing is approximately 50% of the
the Dynamometer Test Worksheet (Settung C).

13.2.8-Repeat paragraphs 13.2.1-13.2.3 until

not consistent, the dynamometer may be malfung

actual dynamometer
horsepower listed on

he times from three
coastdown times are
oning. Repeat para-

graphs 13.2.1-13.2.3 unul consistent times are esfablished or terminate

the test.

NoTE: A retest will be necessary if the coastdo
absorber setting is less than 55 o 45 mph (88 to)
time obtained on the road test procedure. See
Worksheet for that time, if available.

13.2.9 If more than three values were chosen in
peat paragraphs 13.2.1-13.2.4 undil all data is oby

13.2.10 Remove the vehice from the dynamom
cord the drive axle test weight (with driver) on th
Worksheet.

14. Coastdown Time—Actual Horsepower Calculal

14.1 Data Reduction—Fill in the data on the
down Worksheet. Enter all data points and caleu
to 45 mph (88 to 72 kin/h) coastdown ume (1/80)
power value. Refer to the dynumomceter calibratio
actual horsepower values for cach seting. Alternate
calibration cocflicients are available, they should be
mometer Coastdown Worksheet along with the

v ume at this lower
72 km/h)} coastdown
¢ Dynamometer Test

paragraph 13.1.1, re-
ined.

ter, measure and re-
¢ Dyvnamometer Test

fon

Dynamometer Coast-
e the inverse ot 35
or cach actual horse-
1 table and enter the
v, if the dyvnamometer
entered on the Dvna-

hdicated horsepower

should be restrained with a horizonal force in such a manner that there
15 no change in the vertical load on the drive axle. Place the cooling
fan in front of the vehide and record the odometer reading on the Dyvna-
mometer Test Worksheet. Additional fans for cooling tires should not
be used unless absolutely necessary to prevent tire damage during the
tes” because of the ditheulty in obtaining consistent, repeatable results.

13.1.5 Select the dynamometer inertia weight requested on the Dyna-
mometer Test Worksheet. Adjust the 50 mph (80 km/h) actual dynamome-
ter horsepower (warm-up load) to Setting A or the value listed in Table
I tor the selected inertia weight class, R

13.1.6 Warm the test vehide and the dynamometer at 50 mph (80
km/h) tor 30 min. Near the end of this warm-up period, reset the dyna-
mometer absorber load o the value set in paragraph 13.1.5, (Setting
A). Record the indicated horsepower on the Dynamometer Test Work-
sheet.

13.1.7 Alternately, the test vehicle and the dynamometer may be
warmed up by driving two Highway Fuel Economy Driving Schedules
(Ret., Code of Federal Regulations, 40 CFR 600, Appendix I). Following
this warm-up, immediately accelerate the vehicle o a speed of 50 mph

VAIUeS,

14.1.1 Calculate the best fiting straight line the
using the Least Squares method. Use 1780 as the

‘ough the data points
independent variable

(x), and the actual absorber horsepower as the dependent variable (v).

a
Actual horsepower=——5b (1)
5t
D =NE(1/81)2 — (21/81)2 (h
INE((1/81) X actual hp)| ~ {2(1/80) (actual hp)| o
a= 2
b (12
| [2(1/80X((1/81) X actual hp)} — [(1/802S (actual hp)] O
)= J
D

14.1.2 Enter the values tor a and b on both th
Worksheet and the Dyvnamometer Coastdown Worl

¢ Dvnamometer Test
ksheet.

14.1.3 Plot the data on the Dynamometer Coastdown Worksheet and

draw in the straight line represented by Eq. 10.

I4.1.4 Experience has shown that for a properly operating dynamome-
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ter if any measured actual horsepower difters trom the actual horsepower

¢ calculated by Eq. 10 by more than 0.5 hp, the data point is invalid and
must be removed and the straight line recalculated using paragraphs
H L 1=-14.23. If less than 6 data points are valid, the test is invalid.
This determination is casily made from the 1/8t versus horsepower graph
on the Dynamometer Coastdown Worksheet.

14.2 Horsepower Determination

14.2.1 Determine the 55 to 45 mph (88 to 72 kim/h) coastdown time
(8t) from the road test data (Part I). 8t must be between data points.

14.2.2 Calculate the absorber horsepower for the vehicle using Eq.
10. This is the actual dynamometer horsepower that duplicates the vehicle
road load at 50 mph (80 km/h) on a cHassis dynamometer. This actual
dynamometer horsepower value is applicable to dynamometers with iden-
tical roll size, number of rolls, roll spacing, surface tnish, and method
of restraining the vehicle.

14.2.3 When the dynamometer is being adjusted preparatory to operat-
ing a test vehicle at the road load determination in Part 11, the load
setting should be made with the rolls connected to the power absorption
unit running at exactly_50 mph (80 km/h)

14.2.4 When adjusting the indicated horsepower on a chassis roll dvna-
mometer to set up the actual horsepower determined by this procedure,
operate the dynamometer roll attached to the power absorption unit at
the speed used for measuring indicated horsepower under paragraph
13.2.3.
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TABLE 1—ACTUAL DYNAMOMETER HORSEPOWER (WARM-UP LOAD)

Inertia Weight Class (ib)

Actual hp

<2000
2125-2500
2625-3000
3125-3500
3750-4000
4250-4500
4750~-5000
50005500+
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DYNAMOMETER TEST WORKSHEET

Vehicle No.

Vehicle : Date
Make Model Year -
Tires
Manufacturer Size
Site Number

Inertia Weight Class

Required Horsepowers:

]

Warm-up: Actual Transmission
Indicated Automatic [
Manual 3 |
A. Actual Instrument Serial No.
Indicatdd Comments
B. Actual |
Indicated
Test Requested by:
C. Actual b0 Road Coastdown Time
IndicatqOee
Vehicle Warm-Up: Start Time Finish Time
Start Odo. Finish Odo.
Test Conditions 55-45 Time

14(016]

]

Actual Horsepower

50 mph set

50 mph check

Setting A

Run No.

Run No.

Run No.

Run No.

Run No.

I KPS S R

nwjlwviwujiuniwv

Setting B

RunNo.

Run No.

Run No,

Run No.

| Wir |-

wn|lwnjw|wejiw

Kun iNo.

Setting C

Run No.

Run No.

Run No.

Run No.

Run No.

Nl

@Bl | wvw|lwvln

Test Results

Operator

Coefficients—a =

b=

Finish Odometer

Drive Axle Test Weight (after testing) including driver.

Left Wheel

Right Wheel

Total
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