
Road Load Measurement and 
Dynamometer Simulation Using 

Coastdown Techniques­

SAE J 1263 MA Y84 

SAE Recommended Practice 
Last Revised May 1984 

s. A&~. 
liB A Y 

THIS IS A PREPRINT WHICH IS 
SUBJECT TO REVISIONS AND 

CORRECTIONS. THE FINAL 
VERSION WI LL APPEAR IN THE 

1985 EDITION OF THE SAE 
HANDBOOK. 

~. e The Engineering 
~ ResourceFor 
~ AdvancingMobility 

PREPRINT 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
26

3_
19

84
05

https://saenorm.com/api/?name=e41e2ffb934662122439f0d3a7c7604b


Copyright 1984 Society of Automotive Engineers, Inc. 

The rp symbol is for the convenience of the user in locating areas where 
technical revisions have been made to the previous issue of the report. 
If the symbol is next to the report title, it indicates a complete revision 
of the report. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
26

3_
19

84
05

https://saenorm.com/api/?name=e41e2ffb934662122439f0d3a7c7604b


<P 

ROAD LOAD MEASUREMENT AND 
DYNAMOMETER SIMULATION USING 
COASTDOWN TECHNIQUES-SAE J 1263 MA Y84 SAE Recommended Practice 

Report or 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. 

I. Purpose-This n:commended practice provides unifimll testing pro­
cedures fi)r measuring the road load fi)n:e Oil a vehicle as a limction of 
vehide velocit v and fill' simulation of that road load l(lITe at 50 mph 
(HO km/h) on a chassis dvnamonK'ter. 

PART I-VEHICLE ROAD LOAD MEASUREMENT 

? Scope-This pro(Tdure covers measurement of vehicle road load 
on a .,traight. level road at .'peed., less than 70 mph (113 km/h). 

J. Definition and Symbols 
3.1 Definitions 

:1.1.1 TEST W~:I(;IIT-ls the weight of the vehide as tested; including 
driver. operator (if necessary). and all instrumentation. 

:I.I.~ TEST ~I.\ss-Is the mass of the vehicle as tested; including driver 
operator (if necessan·). and all instrumentation. " 

:1.1.3 EFFECTl\'E 1\l.\ss-ls equal to the sum of the test mass and the 
dknive inertias of the driven and non-driven axles. 

:1.1 A FRONTAl. .-\RE.\-Is the area of the orthogonal projection of the 
\'ehide including tires and suspension componellls onto a plane perpendi­
cular to the longitudinal axis of the vehide. 

3.2 Symbols 

a 

. -\ 
h 

Co 
Co 

COY 
D 

I~. I:' 

-Sl"l)e of the actual d~'namometer horsepower-I/o t curve (hp­
s or kW-s). 

-\'ehicle frontal area (see paragraph 7.li) (h2 or m2). 

-Zero intercept of the aClual d\"llamometer horsepower-I/o 
curve (hp or k \\'). 

-.-\erodvnamic drag codlicient (dimensionless). 
-Aerodynamic drag coefficient for non-zero yaw (dimensionless) 

(see paragraph 9.2). 
-Crosswind aerodynamic drag' coellit'ient (dimensionless). 
-Denominator of expressions to determine a and h Irom \Thiele-

dvnamometer coastdown data. 
-Codlicit'nts of the "ermh and second order terms (respectivelv) 

in the road load l(lITe equation. (1h or N. and Ih/mph2 or 
:'I:/(km/h)2). 

1'0. f2 -Codliciellls of the zel"Oth and second order terms (r('spenivelv) 
in the road load l(lITe equation. (II> or !\i. and Ih/mph2 or 
N/(km/h)2) cOITe(·ted to standard conditions. 

O' 
n -Acceleration of gravity :I~.I 7-t h/s2 or !).HO m/s2. 

-~Ioment of inenia of tire. wheel. and hrake rotor or drum tt-
Ih-s2 or kg-m2. 

1\\' -Inertia weight or equivalent weight of inertia simulation medla­
nism (1h or N). 

k -Drag codlicielll dependence on Yaw angle "'. 
-Temperature coellicient of rolling reSiSlanl"l' (OF-lor °C-I). 
-\'ehide test mass (slugs or kg). 

m. -Elkctive mass of a wheel, tire. and hrake assemhlv' (slugs or 
kg). . 

~IOLC -Total equivalent mass of drivetrain componellls (slug's or kg). 
!\llw -Equivalent mass of d\"llamolltt'ler inertia simulation medlanisllt 

(I\VC/g) (slugs or kg). 
\1. -Total dknive vehide lItass (slugs or kg). 
N -.'Iumher of data poin!., used in Part II. 

-Reference atlltospheric pressure ~!).OO in IIg, (7:lti.li nuu IIg). 
-Tire rolling radius (tt or lit). 

S -+ I or -I. depending 011 \"ehide coastd()\\"Il direction. 
to -Time (seconds). 
t-to -Coastdown time iuterval (seconds). 
Ot -\'ehide coast down timc on thc chassis d\"llamometer(s). 
T -.-\mhicnt tt'mperature of test area (OR 01: OK). 
To -Standard tcmperature (liH °F = '1~7.(iioR. ~O°C = ~9:1.1'1°K). 
\" -\'ehide speed (mph or km/h). 
\'1. \"..-Final and initial specds in thc calculation of the coastdown 

tim(' illlcr\"al (mph or km/h). 
\"w -Wind \"e1m·it\· (mph or km/h). 

-Component of wind parallel to track (mph or km/h). 
-Componelll o\" wind pcrpendicular to track (mph or km/h). 
-\'e1,ide test wt'ight (lh or :-.I). 
-Wcight of tirt'. whcel, and hrake rotor or dntm (lb or N). 
-Codli"ient of rolling' re"i.stance (dimensionless), 

!-,-o 

!-'-' 
P 
1\1 

-Velocitv independent codlicient of rolling resistance (dimcn-
sionless). 

-Velocity codlicient of rolling resistance «mph)-2 or (km/h)-2). 
-Air mass density (slugs/ft3 or kg/m3 ). 

-Aerodynamic yaw angle (radians). 

4. Instrumentation-All instrumentation must he calibrated. 
4.1 Speed-Time-An instrument to mcasure vehicle speed as a func­

tion of elapsed time is used in this proccdure. Thc de\"ice must meet 
the «)Ilowing spccilications: 

Time: 
Accuraev ±O.I '7r, of total coastdown time inter\"al 
Rcsolut{on 0.1 s 

Speed: 
Accuraev ±(1.~5 mph (OA kill/h) 
Resolution 0.1 mph (O.~ kill/h) 
4.2 Temperature-l'he temperatllrc indicating de\'ices must han' 

a resolution of ~oF or 1°C and an accurac\" o\" ±~oF or ± 1°C. Thc scnsing 
element must bc shielded from radialll heat sources. 

4.3 Atmospheric Pressure-A harometcr with an accurac\" of :!:O.:! 
in Hg or O.i kPa is necessar\". 

4.4 Wind-Wind speed and direction during the test should be COII­
tinuousl\" monitored. \Vind measurcmellls should pcnnit the detel'lnina­
tion of a\"erage longitudinal and (TOSS wind components to within ::': I 
mph (± I.u km/h) . 

4.5 Vehicle Weight-\'ehicle weight should be mcasured to an aCnI­
racy of ±1O Ih (±.'> kg") per axle. 

4.6 Tire Pressure-Should he mcasured to an accuracy of ±0.'1 psi 
(±-t kPa). 

5. Test Material 
5.1 Test Vehicle-The tcst \"ehiclc should he uniqUely (it-snibed 

on the \'chide Road Tcst Data Sheet. In particular. any modifications 
from thc normal ("(lIlliguration of the \"chide should he noted. 

6. Test Conditions 
6.1 Ambient Temperature-Tests should hc conducted at ambielll 

temperaturcs betwcen :IO°F (-1°C) and 90°F (:I~OC). Data obtained at 
temperatures outside this range cannot he reliabl\" adjustcd to standard 
conditions hy paragraph 9.'1. 

6.2 Fog-Tests ma\" not he ntn dming- \i)ggy conditions. 
6.3 Winds-Tcsts may' not he condut"ted when wind speeds an'rage 

more than 10 mph I Hi km/h) (or when peak wind spceds arc more than 
I ~.:Imph (~O km/h». The a\"erag'c o\" the component of thc wind \"e1ocit ,. 
perpendicular to thc tcst road ma\" not excced 5 mph (H km/h). 

6.4 Road Conditions-Roads must he dn·. dean. smooth. and lIlust 
not cxcced O.'l~l'i, g-rade. [n addition. the grade should hc constant alld 
the road should he straight since \'ariations in grade or straightness CIII 
significanth' all<:ct resuits. (The road sur!;l("(' should he concrete or rolled 
asphalt (or equi\'alent) in good condition since rough roads can signiti­
GI III h· a1l,xt rollillg rcsistallce.) 

6.5 Coastdown Speed Range-The range of speeds o\"er whidl the 
\"Chick is coastcd should he as long' as possihk cOllsidel'ing the length 
of the straightaway. The speed illlel"\'al must indude '10 mph (1l0 km/hl 
and should indude the range of liO-~5 mph (100-10 km/h). 

7. Vehicle Preparation 
7.1 Break-In-Thc tcst \'chicle should ha\'e accumulated a minimulll 

of :100 miles (500 km) prior to testing. The tires should ha\"e aCClnnuiated 
a minimum o\" 100 miks (lliO km) and should han' at least i'1'l1, of the 
original tread depth rcmaining. In addition. if a twin roll d\ nalllometl'l" 
is to hc used. thc dri\"e axle tircs should ha\"e a minimum of I h at ,-)0 
mph (HO kill/h) on the dnlamomcter rolls hd()re conducting' the d\II:.­
nl<lInetel' I'oad load simulation portion of thi.s procedure .. -\11 t,i'e hreak­
in should hc per!(lI'Ined on thc test \'('hidc or undcr load conditiolls 
similar to thosc imposed ()\ ihe test \"Chide. 

7.2 Vehicle Check-In-The 1()lIowillg itcms should he compared to 
manufacturer's recommendation and recorded on the Vehicle Road Test 
Data Shcet prior to thc test: 

(a) Tire t\"pe. size. alld cold in1latioll pressure (sec paragraph 7 .. ;1. 
(h) \\'ht'e1 size. conditions. alld presellce of wheel CO\"t·I·S. 
(c) Brake adjustment. 
(d) Luhricants in the dri\'ctrain and in the non-dri\'ing whed hearings. 
(e) Vehicle suspension heights. 
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7 .3 Instrumentation-The speed-time measuring" device and other 
necessarv equipment must be installed so that they do not hinder vehide 
operation or alter the operating characteristics of the vehide. 

7.4 Pre-Test Weight-The weight of the vehide prior 10 testing 
should be appropriate lor the vehide represented: li)r example. consider­
ation should be given to the e/lcct of the added weight of the test instru­
mentation. 

7.5 Tire Pressure-In Hate the tires of the test vehide to the manulac­
turer's recommended cold inHation pressure, corrected li)r the tl'mpera­
ture diflcrence (if am) between the vehide tires and the test area. The 
tire pressure should 'be increased I psi li)r each 13°F that the vdlide 
preparation area temperature is above the test area temperature or I 
kPa h)r each Celsius degree. Record the actual inflation pressure and 
preparation area temperature on the \'ehide 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 Vehide Road Test 
Data Sheet. The Irontal area may he estimated by: 

.\ = _O._H_X_(;..;.H_I_O_I.:....) _x..;,(\_'_' 1_0....;.3) 
IH 

HIO I = Body Height (indIes) ml'asured according" to J llOOa 
WI03 = Body Width (indll's) measured alTording to J II OOa 

7.7 Vehicle Warm-Up--The vehide must be driven a minimum of 
30 min at an average speed of 50 mph (80 km/h) immediatdv prior to 
the test. At the end of the warm-up period and prior to the start of 
data acquisition, brieflv stop the vehide and rotate the steering whed 
from lock to loek. 

8. Coastdown Test 
8.1 Alternating Directions-A mllllmum of 10 runs arc made in 

alternating directions. The nms must be paired li)r the data reduction 
pron'ss in order to reduce error. 

8.2 Procedure-The \'ehide windows must be dosed. At the start 
of cal'll run. an'derate the vehide to a speed 5 mph (H km/h) above 
the high point of the coastdown speed range, start the recording equip­
melll, and shili into neutral and let the engine idle. The vehide dutch 
must be engaged. At a speed less than the lower point of thl' coastdown 
speed range, stop the recording equipment, engage the transmission, 
and prepare li)r the next run. 

8.3 Lane Changes-While masting, lane changes should be avoided 
if at all possible. If necessary, thev should he done as slowl\' as possible 
and OH'r a distance of at least a quarter mill' (a half kilometer). If such 
a gradual changl' cannot be made, abon the run. 

8.4 Data to be Recorded-Record the direnion and number of each 
rtm (induding ahoned I"IIns) in such a wav that the spCl'd-time data can 
hl' separated by run Illllnber. Record the ambient temperature and atmo­
spheric pressure alier the warm-up and alier the test. .\ verag-e the two 
values to determine the value to hl' used in the data reduction. 

The total wind and either the wind direction or the crosswind compo­
nent of the total wind must be rl'corded. The wind quantities should 
be recorded. screened for gusts exceeding the ambient condition limits 
in paragraph 6.3. and averaged. Record the results on the Vehicle Road 
Test Data Sheet. 

8.5 Vehicle Test Weight or Mass-Alier the coast down I"IIn, "'eig-h 
the vehicle to determine the vehide tl'st weight or mass. Indude the 
weig-ht of the lilih wheel, driver, and all instrumentation used. Remrd 
on till' Vehide Road Test Data Sheet. 

8.6 Axle Weights-!\Ieasure cadi axle \H'ig-ht as in parag-raph X.5 
l'xcept with the lifth \\ i.eel (if used) in the operating- position .and oil" 
the sl·ale. Remrd on the \\'hide Road Test Data Sheet. 

9. Data Reduction-This sen ion prescrihes the technique lill' analyzing' 
a set of coastdown data and thl' corrertion factors emplo\'ed in the detl'!"­
mination of the coefficients o/" the road load li)rce equation. These cor­
rected coe/fil'ients arc used to l'alculatl' the time required to freeh' dl'l"Cler­
ate Irom 55 to -45 mph (XX to 7'! kill/h) on a dlassis dmamoml'ter. 

9.1 Road Load Force-A two-parameter road load lillTe equation 
is litted to the \'(t) data o/" Sl'ction X according- to the technique of White 
and Korst (Ref. I). The codlicients o/" .the road load lillTe equation arc 
determined lor each individual \'(t) coastdown and arc thl'n averag-ed 
over all pairs of coastdowns in l'ach data set. Corrections arc applicd 
f()r wind (both parallel and pcrpcndicular to thc coastdown path), Ii II' 
thc temperature depcndence o/" rolling- resistance, and lill' thc dClISit\, 
dependence of aerod\'namic drag-. The corrected coellicients arc thcn 
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 
conlig-uration and the dynamometer test contig-uration and the l"Csultant 
f()rce is used to calculate the time to coast Irom 55 to -15 mph (XX to 
i'2 km/h) on a chassis dmamometer (paragTaph !Ui). 

9.1.1 .\DDtTIONAI. AI'PI.ICATIONs-For dvnamometers wilh more than 
one adjustable load parameter, the f(1I'l'C-~'e1ocit\, and coastdown time­
speed interval cquations (Eqs. :1 and H) may be used 10 simulate Ihe 
vehide road load in several speed intervals within Ihe experimental data 
range. 

9,2 Solution to Force Equations-The road load f(1I'Ce is related 
to Ihe coastdown deceleration rate by: 

d\' 
-~Ie - = /L W + Y. pCDAI (V + SVx)2 + \',2 I 

dt 

where: /L = /Lo( I + /L'''2) 

(I) 

The drag- coe/ficient CD is the sum of the drag- coefficient at zero \'aw 
(Co) and a coefficient k times the square of thl' sine of the \'aw angle. 

Co = CD + k sin2 1j1 
= CD + k\',2/1 (\' + S\'x)2 + \,;1 

The road load f()('l'e can now he expressed as: 

dV , 
-M.- = /LoW(I + /L V2) + Y2pCoA(V2 + v.2) + 1/2p(CO + k)Av; 

dt 
(2) 

wherc the term linear in \' has heen ignored. Thc error introdlll'l'd h\' 
ig-noring this term (and the road gTadc) is minimized h\' Ihe a\'eraging 
process subsequently applil'd hccause Ihese terms change sig-n li)r each 
dlang-c in coastdown dirl'ction, 
Collecting terms, 1':q, ('2) lila\, he rewritten as: 

d\' 
-M -=1' + 1'\'2 

e dt 0 2 

whcre: I. = /Lo/L'W + 1/2pCoA 
10 = /LoW + (I. - /Lo/L'W)\,.' + 1f2pCOy,\\',2 

The nosswind aerod\'llamir drag- coellil'ient COY is a measurc of the re­
sponse of the \'ehide to Ihe crosswind component of the wi lid at small 
\'aw ang-les, It lila\, he cail'ulatl'd h\': 

COY = Co+ k 

The integral solution to this equation is: 

t-t.= ~ [(lan-1 ~\,.) -(tan- 1 ~\'o)] (-I) 

This is thl' equalion which, ahcr correction of the coefficicnts determincd 
hy thl' White and Korsl tcchnique or equi\'alent, is uscd 10 calculale the 
coast down time inler\'al. Thl' units f()r :\Ie, 10, I., \', and \'0 must hc dlOsen 
so thaI the arg-llment of Ihe inH'rsc tang'ent lillll'lion is dimensionless 
and Ihe resultant coastdown timc is in seconds, The indi\'idual tcnns 
and their corrections arc describcd hdow. 

9,3 Effective Vehicle Mass-The ellcni\'c \'chidc mass (Me) is the 
suni of the linal \'ehidc test mass (\1 = Wig) and thl' elli..'cli\'c mass of 
the rotating cOlllponents. The elli..-niH'mass of the dri\'e train cOlllponellls 
other than thc whed, tircs, and hrakes ma\' he ig-Ilorcd. For cach tire, 
wheel. and brake rotor or dl'lnn, the dli..-cti\'e mass, Ill. is: 

111e=~ 

wherl' r is the rolling- radius of thc tirl' and I is the polar momellt of 
incrtia of thl' assemhl\'. The polar lI1oml'lII of incrtia ma\' hc Illeasurnf 
or may be estimated by circular disk expression: 

\\'w r' 
1=-­

g ~ 

whcrc Ww is the weight of thc tirc, whcel. and hrake rotor or dl'\lll1, If 
no measuremelllS are a\'ailahle, Ihe ellcl'li\'c incrtia of all thl' rotating 
components ma\' be eSlimatcd as :~.0'7r, of thc \'chicle tcst lIlass. 

W 
\Ie = 1.(>:1- = 1.0'IM (For usc in Eq. -I) 

g-

For chassis d\'namometcr calculations the equi\'alent inertia of Ihc drin' 
lillc componellls. !'.l oLe is the dkcti\'c incrtia of two tire and ,,'hcel asscm­
blies plus the effective inertia of two drive wheel brake rotors or drums, 
If no measurements are available, MoLC may be estimated as 1.5% of 
the test mass. 

\" 
\IOLC = 0.015 - = 0.0 \5\1 (For usc in Eqs. X and !) 

g 

9.4 Data Acceptability Criteria-Experience has shown that the 
criteria of this scction arc neccssan' and sullicielll 10 pro\'ide a~'uralc 
alld prccise tesl results. Data which cxcccd thesl' criteria g'cnl'l'alh' arise 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
26

3_
19

84
05

https://saenorm.com/api/?name=e41e2ffb934662122439f0d3a7c7604b


!i'OIn wind gusts or driver inputs which violate the assumption that the 
lilrces on the vehide are (It-pined hv Eq. 3. 

9A.1 Analvze each individual coastdown V(t) in the set of paired runs 
ohtained in Section H bv the White and Korst method or equivalt-nt to 
ohtain the coefficients 10 and I:'. A computer program which perlimns 
this task is supplied in the Appendix along with a sample data set and 
the corresponding output. Using Eq. (-1) of paragraph 9.:1. compare each 
indi\'idual "(t) trace and its analytical counterpart V(lo. I:'. 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. 

9A.:1 Of the paired runs meeting the criterion of paragraph 9A.I. those -
which lail to satisl\' the I(lllowing criteria regarding 10 and I:' must also 
he discarded. 

(a) The standard deviation of the lo's must be less than :1.5 Ih (II 
N) or 5% of the mean. If this value is exceeded. discard the run and 
its pair with 10 !'anhest from the mean and recompute the standard devia­
tion until compliance is ohtained or until the remaining pairs number 
less than three. 

(h) The standard deviation of all the I:''s must be less than 0.00 I 
Ib/mile/h)2 (0.011 N/(km/h)2) or 3% of the mean. If this value is ex­
ceeded, discard the run and its pair with f2 farthest from the mean and 
recompute the standard deviation until compliance is obtained or until 
the remaining pairs number less than three. Ifless than three pairs remain, 
the test run is invalid. Average fo's and f2's of all remaining runs to deter­
mine an fo and f2. 

9.5 Data Correction-The an'rage 10 and I:' values must now he 
corrected to a standard set ofamhient conditions. The standard conditions 
afC: 

Temperature-{;HoF (:10°C) 
Atmospheric pressure-29.00 in Hg (736.6 mm Hg). 
Zero wind. 
The enixt of humiditiv on air density mav he ignored. 
9.5.1 WIND CORRECTIONS TO I;'-Separate the rolling resistance Irolll 

wind dli:rts as follows: 

where: p = lIIass densitv of amhient air. 
Ii = vdm'ity coeilicient of rolling resistance. 
COY = crosswind aerodvnamic drag coeflicient. 
Vx = com(>onelll of wind parallel to track. 
\'y = cOlllponent of wind perpendicular to the track. 

(5) 

3 

linless specilic inlormaiton ahout the test vehide tS availablt-. use the 
lollowing values lilr the coellicients: 

Ii· = 50 X 10-6 (mph)-2 
COY = 3A (ft/s)2/(mph)2 

9.5.2 TEMPERATURE CORRECTION TO fa--The temperature dependence 
of rolling resistance shall be corrected by: 

Unlt-ss specific inl(lrmation about the test vehicle is available. use: 

kt = 3.3 X 1O-3/ o F = 5.9 X 1O-3/ oC 

(t) 

NOTE: Significant changes in sun load may aHect rolling resistance and. 
consequently. contribute to test variations. 

9.5.3 WEIGHT CORRECTION-Eq. (6) may be used to correct the test 
resuits lor small weight diHerences (less than 100 Ib or 50 kg) between 
the aClUal vehicle test weight and a desired vehicle test weight (see para­
graph H.5). 

9.5.4 AIR DENSITY CORRECTION TO I:'-Adjust the coefficient of the \'2 
term to standard amhient conditions (p = 0.00:1:166 slugs/ftl) hv the I(lr­
mula: 

where: p = barometric pressure. 
po = :19.00 in (736.6 111m Hg) 
T = absolute temperature of ambient air (OR or OK). 
T o= 527.69°R (293.16°K). 

9.6 Calculation of Coastdown Time 
9.6.1 C.\I.Cl'I~\TION OF 55 TO -t5 MPH C(},\STIJOWN TI~IE-The 55 to 

-t5 mph coasldown lime on a chassis dvnamometer which duplicates the 
lilrce at 50 mph measured oil the road is given hv: 

ot = Ho (M
IW + MOLe) [tan- l ( @ 55) - tan- l ( @45)] (8) 4> 

1.467 ~ 'fro 'fro 
~Uj.:1 C.\I.ClIL\TION OF HH TO 7:1 KM/Il COASTIJ()WN TIME-The HI{ to, 

7:1 km/h coastdown time on a chassis dynamometer which duplicates 
the tilrce at HO km/h measured on the road is given bv: 

ot = !-to (M
Iw + MOLd [tan- l ( Ifi 88) - tan- l ( Ifi 72)] (9) 0 .. 3.6~ 'fro 'fro 
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VEHICLE ROAD TEST DATA SHEET 

VEHICLE DESCRIPTION: 

Modelyear _______________________________ ___ 
Make ___________________________________ ___ 
Model ___________________________________ _ 

Inertia Weight Class ___________________________ _ 

Ballast,- -
Amount Location 

Weight Removed ___________________________ _ 

Trim Heights-LF ______________ RF _________________ __ 
LR RR ________________ ___ 

FINAL WEIGHT (TEST WEIGHTI: 

Fifth Wheel Down and Off Scale-LF RF _________________ _ 
Total Front _____________________________ _ 

Fifth Wheel Down and Off Scale-LR RR ________________ ___ 
Total Rear _____________________________ _ 
Total _________________________________ __ 

Fifth Wheel Included-LF ____________ R F _________________ _ 
Total Front ______________________________ _ 

Fifth Wheel Included-LR ____________ R R ________________ _ 
Total Rear _____________________________ _ 
Total _________________________________ __ 

EQUIVALENT INERTIA: 

Front Wheel/Brake/Tire (each I ___________________ _ 
Rear Wheel/BrakelTire (eachl ___________________ ___ 
Total Non-Driven Axle _______________________ _ 
Total Drive Line _____________________________ _ 

Total _________________________________ __ 

[ 1 Check if estimated 

AMBIENT CONDITIONS: 

Date _____________ _ 

Vehicle No. ____________ _ 
Odometer Reading ______________ _ 

TIRES: 

Size _____________________________________ _ 
Make ___________________________________ __ 

Tread Depth> 75% Yes [1 No [ 
Pressures-

Front 
Rear 

Specified Actual 

Dynamometer Test Drive Wheel Tire 
Pressure ______________________________ _ 

WHEELS: 

Size _________________________________ _ 
Wheel Covers ________________________ _ 

CHASSIS: 

Axle Ratio ________________________ ___ 
Transmission Type ________________________ _ 

Brake Type-Front _______________________________ _ 
Rear __________________________ __ 

Toe-In (+=inl ____________________________ _ 

FRONTAL AREA DETERMINATION: 

Area ___________________________________ _ 

[ 1 Check if estimated 

NOTE: Check Brake Drag and Fluid Levels 

COMMENTS: ________________________ _ 

Temperature-Start ______ Finish ______ Average ______ (OF lOCI 

Wind-
Average Wind _________________ (mph/km/h) PREPARATION AREA: 
Direction (deg) 
Peak Gusts (mph/km/h) Temperature ____________ (OF/oC) 

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 

I O. Scope-This portion of the procedure covers the measurement of 
toal load on the vehide as a limction of dvnamometer absorber horse­
power when the vehide is mounted on a chas~is dynamometer, This proce­
dure is written to determine the total load on the vehide at 50 mph 
(HO km/h). It mal' also be extended to determine the load on the vehide 
at other speeds. ' 

II. Definitions 
ILl Indicated Horsepower-The indicated horsepower is the load 

horsepower which is set on the dvnamometer and docs not indude the 
Iriction in the dvnamometer bearings or inertia simulation mechanism. 

11.2 Actual Horsepower-The actual horsepower is the load horse­
power which illc/lld,s 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 dynamometer speed 
during this test must be JIIeasurt'd Irom the shaft which drives the power 
absorber and weights. The dvnamometer must be calibrated over a range 
or horsepowt'r settings and at the inertia weight used in the test. 

12.2 Test Instrumentation-An instrument that can measure the 
time to coastdown hetween two (~) speeds on a chassis dvnamometer 
will be used. The spet'ilications Ii)r this instrument arc as li;llows: 

Speed: 
.-\ccuracy-±0.~5 mph (±0.0-t0 km/h) 
Resolution-O.I mph (0.16 km/h) 

Time Base: 
AtTuracv-±O.1 % 
Resoluti'on--O.I s 
12.3 Test Vehicle-The test vehide should be the same as the vehide 

used during the coastdown tests on the road in I)art I. No ditlerences 
in the ,'ehide's transmission. axle, tire size. and construt,tion. or vehide 
load on the drive axle can exist between the vehide used on the road 
and the "ehide to be tested on the dvnamometer. The vehide must meet 
the requirements of paragraph i.l.' and lIIust not have been operated 
on the dynamometer or (h'iven during' the previous -t h to provide stahi­
lized tire pressure. 

I J. Procedure 
13.1 Preparation 

I :1.1.1 Pre-select the actual dvnamometer horsepower values at which 
the coastdown time will he measured. A minimum of three values mal' 
be chosen using engineering judgment "I' the horsepowt'rs discussed i;l 
paragraphs 13.1.5, \3.1,6, \3.2.5. and \3.2.7 may be used. Enter the 
values under A. B, and C on the Dyamometer Test Worksheet. 

I:I.I.~ f~or small. twin roll dnlamometer. set the drive wheel tire prt'S­
sures at -t:> pSI (:110 kPa) or lower cold setting. If greater pressures are 
ne('essary III order to prolong tire lite. or if such pressures arc specified 
I", the lIIanufacturer. thev mal' be used and rnorded in the \'ehicle Test 
Data Sheet. The tire pressure used lill' this road load simulation should 
also be used «)r any subsequent emission or hlel economv tests. For 
large roll dvnamometers. set the drive wheel tire pressure to tile manu(;K­
lurer's recommended value. 

I :1.1.:1 Adjust the vehide lOlal drive wheel weight to Ihe desired dri\'(' 
axle test weight (see paragraph H,ti) within ± 15 Ib (±i kg) as indi('aled 
on the Ihnalllollleter Test \\' orksheet. The test weight (an be adjusted 
bv add III g' ballast to Ihe trunk or I" removing the spare tire and jack. 

I :I.IA Set the vehide on the dvnalllometer and restrain it. The ','ehide 
should be restrained with a horizontal «)lTe in SIKh a manner that there 
is no change, in the vertical load on the drive axle, Place the cooling 
Ian III Irolll 01 the velude and record the odometer reading on the Ihna­
mOllleter Test Worksheet. Additional lans Ii,r cooling tires should' nol 
be used unless absolutely necessarv to pre\'('1Il tire damag'e dUl'ing the 
te"', bt'cause of the dillicultv in obtaining (,(lIIsistent, repeatable results. 

I :1.1.5 Select the dvnalllollleter inertia weight requested on the Ihna­
IllOlllt'terTest Worksheet. .-\djust the 50 IIIph (HO km/h) actual dnlan\(;llle­
tt')' horsepower (warm-up load) to Setting A or the value listed in Table 
\ «)I' the selected inertia weig'ht class. . 

1:1.1.6 Warlll the test vehide and the dmalllometer at 50 mph (HO 
kill/h) for :10 min. Near the end of this warlll-up period. reset the dn\a-
1ll0llleter absorber .Ioad to the value St't in paragraph 1:1.1.5, (Set'ting 
A). Record the IIIdKated horst'power on the Ihnalllollleter Test \\'ork-
sheet. . 

1:1.1.7 ,-\Itel'llatelv, the test vehicle and tht, dn\.unollleter ilia,' be 
warllle~ up b~' .dri,·ing two Highwa, Fuel Econol;\" Driving' Sd\e~lules 
(Rei .. Code 01 h'dera~ Rt'gulatlOns. -to CFR (iOO. ,-\ppendix I). Following 
tlus warlll-Up, IlIIlIIedlatel,' an'e1erate the ,'ehide to a speed of 50 IIIph 

5 

(HO km/h). reset the dynamometer ahsorber load to the value set in para­
graph 1:1.1.5, (Setting A), and record the indicated horsepower on the 
Dynamometer Test Worksheet. 

1:I.I.il After the warm-up. insure that the speed measurement de"ice 
is connected to the dynamometer roll which is couplt~ to the inert ia 
simulation mechanism. 

13.2 Coastdown Time Measurement 
I:I.~.I After the warm-up. accelerate to 65 mph (105 kill/h). \\'hen 

the vehide reaches 65 mph (105 km/h). place the transmission in the 
,\'El 'TR.~L position. engage the dutch. and allow the vehide to lose speed. 
Do not to ..... ch the brakes or diseng'age the dutch during the coastdowlI. 
II the "elude speed drops below -to mph (65 km/h) lor more than I 
min during the test. the test is im·laid. 

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 
72 km/h) and the indicated 50 mph (80 km/h) horsepower on the Dvna-
lIIollleter Test Worksheet. . 

1:I.2.-t Repeat paragraphs I:I.~.I-I:I.~.:I until the times li'om three 
coastdowns arc within ±O.IO s of each other. If the coastdown times ~Ire 
not consistent, the dynamometer may be maUimnioning. Repeat para­
graphs 13.~.I-I:I.2.:I until consistent times arc established or terminate 
the test. 

1:I.~.5 Increase the absorber setting to give an actual dvnamometer 
horsepower setting of 2 hp more than the absorber horsepower listed 
on the Dynamometer Test Worksheet (Setting B). 

1:1.2.6 Repeat paragraphs 13.~.I-I:I.~.3 until the times from three 
coastdowns arc within ±O.I 0 s of each other. [I' the coastdown times are 
not consistent. the dvnalllometer mal' be maUimctioning. Repeat para­
graphs I:I.~.I-I:I.~.:I until consistent tillles arc established or terminate 
the test. 

I :I.~. i Decrease ihe absorber st,tting until the actual d\'llamollleter 
horsepower st,tting is approximatelv 50ra of the horsepo\\:er listed on 
the Dynamometer Tt'st Worksheet (Setting C). 

I:I.~.H Repeat paragraphs 13.~.I-I:I.~.:I until the times frolll three 
coastdowns are within ±O.I 0 s or eadl other. If the coastdown times are 
not consistent, the dvnamometer lIIay be malfunctioning. Repeat para­
graphs [:I.~.I-I:I.~.:I until consistent times arc established or terlninatt' 
the test. 

NOTE: A retest will be nt'cessan' if the coasldown lime at Ihis lower 
absorber setting' is less than 55 t(; -t5 mph (HH to i2 km/h) coastd()\\'11 
time obtained on the road test procedure. See the D\'Ilamometer '('est 
Worksheet li,r that time. if a,·ailable. . 

13.~.9 [I' more than three values were chosen in paragraph 1:1.1.1, re­
peat paragraphs I:I.~.I-I:I.~A ulllil all data is obtained. 

I:I.~.IO Relllo"e the \'t'hicle Ii'olll tht, dvnalllometer. measure and re­
cord the drive axle tesl weight (with driver) on the Dvnamollletl'r Test 
\\' orksheet. ' 

14. Coastdown Time-Actual Horsepower Calculation 
14.\ Data Reduction-Fill in thl' data on the lhnalllollleter Coast­

down Worksheet. Enter all data points and calculat~ the inverse of 5:; 
to -t5 mph (HH to i~ km/h) coastdown time (I/Ilt) «)r each actual horse­
powl'r value. Reier to the d\'nalllomt'ter G,lihration tahle and elller Ihe 
actual horsepower values «,r each setting .. -\iternateh·. if the d\'l\alllollleler 
calibration coeflicients arc availahle. thev should be 'entered illl the D'na-
1lI01lll'ter Coastdown Worksheet along with tht, indicated horsep(;\H')' 
,'ahles. 

I-t.I,1 Calculate the best litting' straig'ht line through the data poinls 
us III g' thl' 1.1'lIsl Sf/lllln's lIIethod. l'se I/Ilt as the independl'nt ,'ariahle 
(x), and the anual absorber horsepower as the dependent "ariahle (\'). 

a 
.-\ctual horsepower = - - b 

Ilt 

n = N!'( I /llt)2 - (!, 1/llt)2 

a = ,N!,(I/Ilt) x actllal hp)'-'!,(I/Ilt)!,(actual hpj' 

D 

h = '!,(I /llt)!,«(1 /Ilt) x actllal hpJ! - ,!,( 1/llt)2!'(anual hpj , 

D 

( 10) 

(II) 

( I~) 

( I ~I) 

1-t,I.~ Enter the values Ii,r a and b on hoth the Ihnalllollll'tl'r Tl'SI 
\\' orkshl'et and the Ihnalllollleter Coastdown \\' orksh~et. 

1-t.I,:1 Plot the data oil the IhnalllOIlll'ter Coast down \\'orkshl't'! and 
draw in the straight line represented by Eq. 10. <t> 

1-t.IA Experience has shown that !(1I' a properly opt'rating' d\'llalllOllll'-
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6 

ter if any measured actual horsepower din'crs Irom the actual horsepower 
.p 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 
1".1.1-1".2.3. If less than 6 data points arc valid. the test is invalid. 
This determination is easilv made Irom the I//)t versus horsepower gTaph 
on the Dynamometer Coastdown Worksheet. 

14.2' Horsepower Determination 
1".2.1 Determine the 55 to .. 5 mph (88 to 72 km/h) coastdown tinK' 

(/)t) from the road !Cst data (Part I). /)t must be between data points. 
1".2.2 Calculate the absorber horsepower It)r the vehicle using Eq. 

10. This is the actual dynamometer horsepower that duplicates the vehide 
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. surhlce finish. and method 
of restraining the vehide. 

1".2.3 When the dynamometer is being adjusted preparatory to operat­
ing a test vehicle at the road load determination in Part ll. the load 
setting should be made with the rolls connected to the power absorption 
unit running at exactlv 50 mph (80 km/h). 

1".2.-1 When adjusting the indicated horsepower on a chassis roll d\ll,I­
mometer to set up the actual horsepower determined b,' this procedure. 
operate the dynamometer roll attached to the power absorption unit 'at 
the speed used I()r measuring indicated horsepower under paragraph 
13.2.,1. 
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TABLE I-ACTUAL DYNAMOMnER HORSEPOWER (WARM-UP LOAD) 

Inertia Weight Cia .. (lb) 

";2000 
2125-2500 
2625-3000 
3125-3500 
3750-4000 
4250-4500 
4750-5000 
5000-5500+ 

Actual hp 

7.5 
S.S 
9.9 

10.8 
11.6 
12.4 
13.0 
13.6 
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8 
Vehicle No. _________ _ 

DYNAMOMETER TEST WORKSHEET 

Vehicle ______________________________ Date _____________ _ 

Make Model Year 

Tires; ________________________________________________ ___ 

Manufacturer Size 

Inertia Weight Class ____________________ Site Number ________________ _ 

Required Horsepowers: 

Warm-up: Actual _____ _ 
Indicatedl ____ _ 

A. Actual 
Indicated 

B. Actual 
Indicated 

C. Actual 
Indicated 

Transmission 
Automatic [ 
Manual3 [ 4 [ 1 5 [ 1 

Instrument Serial No. ______________________ _ 
Comments _____________________ _ 

Test Requested by: ___________________ _ 
Road Coastdown Time ________________ _ 

VehicieWarm-Up: Start Time ____________ Finish Time ____________________ _ 

Start Odo. ____________ Finish Odo. ____________________ _ 

Test Conditions 55-45 Time Actual Horsepower 

Test Results Coefficients-a = _________ b = ________ _ 

Operator ________________ _ Finish Odometer _____________________ _ 

Drive Axle Test Weight (after testing) including driver. 

Left Wheel _____________ Right Wheel ___________ Total 
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