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INTERNATIONAL STANDARD

1SO 6855-1981 (E)

Road vehicles — Measurement method for gaseous
pollutants emitted by mopeds equipped with a controlled

ignition engine

1 Scopp and field of application

This Interpational Standard specifies the measurement
methods fgr gaseous pollutants emitted by mopeds as defined
in 1SO 3838, equipped with a four stroke, a two stroke or a
rotary contfolled ignition engine.

It defines a driving cycle in accordance with the requirements of
different typpes of mopeds and provides specifications of the
methods flor collecting gaseous pollutants, a measuring
system, angd a test bench.

2 Refetences

1SO 3833,
1SO 6726, Road vehicles — Mopeds — Weights — Vocabu/éry.

oad vehicles — Types — Terms and definitions.

ISO/TR 69Y0, Road vehicles — Pollution tests for mopeds and-
motorcycley — Chassis dynamometer (bench).V)

ISC 7116, Road vehicles — Method of measurement ©f max-
imum speefl for mopeds.

CEC specif|cation RF-05-T-76.
CEC specif|cation RF-05-T-77.

3 Definitions

3.1 mopkd kerb weight.“ Moped total unladen weight, the
moped being filled with fuelin such a way that the normal con-
tainer for fliel is filled to\dt least 90 % of the capacity specified
by the manufactureryand being fitted with tool kit and spare
wheel (if it|is obligatory).

3.2 refer .
responding to the moped kerb weight {see 3.1) increased by a
uniform figure corresponding to a mass of 75 kg.

NOTE — The terms “weight”” and “/load’”’ have been retained in this
International Standard in place of the correct term ‘mass’’ as a con-
cession to the continued current use of these terms by certain legis-
lative bodies.

1} At present at the stage of draft.

3.3 equivalent inertia : The total inertia
masses of the test bench determined in relation
weight of the moped (see 3.2).

3.4 gaseous poliutants : Carbon monoxid¢
and nitrogen oxides.

4 Tests

The moped'shall be subjected to tests of two

4.1CType 1 test

Measurement of the average exhaust gas polil
a moped equipped with a controlled ignition
conventional driving cycle.

4.1.1 The moped shall be placed on a roller
with a brake and an inertia simulation systen]
clude four cycles as described in 5.1 carrie
break.

During the test, the exhaust emissions shall b
to a constant volumetric flow rate of the mix
mixture shall be collected continuously and st
then analyzed for the determination of the ayv|
tion of carbon monoxide, hydrocarbons and

4.1.2 The test shall be carried out in accg
method described in clause 5 of this Internati

of the rotating
to the reference

, hydrocarbons,

types :

tants emitted by
engine during a

bench equipped
. A test shall in-
d out without a

e diluted with air
ture. Part of the
bred in a bag and
Brage concentra-
hitrogen oxides.

rdance with the
onal Standard.

L3
L]

Measurement of the emissions of the exhaust gases at idling

speed.

The test shall be carried out in accordance with the method

described in clause 6.
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B Measurement of the average exhaust gas
pollutants emitted by a moped equipped with
a controlled ignition engine during a
conventional driving cycle (type 1 test)

5.1 Operating cycle on the roller bench

5.1.1 Description of the cycle

The operating cycle on the roller bench shaII be that specmed in
table 1 and depi
each moped acordlng to |ts performance (acceleratlon capaci-
ty, maximum dgsign speed) as specified in 5.5.3 to 5.56.5.

Table 1 -} Operating cycle on the roller bench

No of ‘ .

Oper- Acceler- Duration| Total
oper- ation ation Speed of phase| time
ation

m/s2 km/h s s

Idling — — 8 8

2 Acceler- Full 0 to max. —
ation throttle

3 Constant Full max. 57
speed throttle -

4 Deceler- — 0,56 | max.t020 65
ation

5 Consfant — 20 36 101
speeq

6 Deceler- - 093} 20t00 6 107
ation

7 ldling| — - 5 112

5.1.2. General conditions under which the cygcle is
carried out

Preliminary testing cycles should be carried.out; if necessary, to
determine how pest to actuate the accelerator, brake controls,
the gear box and clutch, where necessary.

5.1.3 Use of the gear box

The use of the ear box shall be as specified by the manufac-
turer; however, |in theabsence of such instructions, the follow-
ing points shall |be taken into account :

5.1.3.1 Manual change gear box

At the constant speed of 20 km/h, the speed of rotation of the
engine shall be, if possible, within 50 to 90 % of the speed cor-
responding to the maximum power of the engine. When this
speed can be reached in two or more gears, the-moped shail be
tested with the highest such gear engaged.

During acceleration, the moped shall be tested with the gear
which gives maximum acceleration. A higher gear shall be
engaged at the Iatest when the rotating speed is equal to 110 %

a ! wer of the

engine.

During deceleration, a lower gear shall be'engagefl before the
engine starts to idle roughly, at the, latest when| the engine
revolutions are equal to 30 % of the'speed correpponding to
the maximum power of the engine.“No change down to first
gear shall be effected during deceleration.

5.1.3.2 - Automatic gear’bhox and torque converter

The position “road"\shall be used.
5.1.4 Tolerances

5.1.4, 1A tolerance of + 1 km/h on the theorgtical speed
shall be aliowed during constant speed and decelefation. If the
moped decelerates more rapidly without the use gf the brakes
the specifications of 5.5.6.3 shall apply.

Speed tolerances greater than those prescribed ghall be ac-
cepted during phase changes provided that the tdlerances are
never exceeded for more than 0,5 s on any one ogcasion.

5.1.4.2 The time tolerance shall be + 0,6 s.

5.1.4.3 The speed and time tolerances shall be ¢ombined as
indicated in figure 1.

5.2 Fuel and lubricant

For the test, the reference fuel CEC RF-05-T-77 or|CEC. RF-05-
T-76 shall be used. The lubrication of the engine, including
engines lubricated by a fuel mixture, shall comply as to grade
and quantity of oil, with the manufacturer’s recommendation.
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Figure 1 — Driving cycle on the roller bench (type 1 test)
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5.3 Test equipment

5.3.1

Roliler bench

The main characteristics of the bench?) are as follows

— Number of points of contact between tyre and roller :
one per driven wheel

— Roller diameter : > 400 mm

the test ben

0< P,
to and in

P, = kv

The minimum sample flow rate in these two sampling devices
described above and in 5.3.2.4 shall be 150 I/h.

5.3.2.6 Three way valves, described in 5.3.2.4 and 5.3.2.5, on
the sampling system to direct samples either to their respective
bags or to the outside throughout the test.

5.3.2.7 Gas-tight collection bags for dilution air and dilute
exhaust mixture, of sufficient capacity so as not to impede
sample flow and which will not change the nature of the gas

sorbed by the brake and the internal friction of
th shall be :

K kv?z + 0,05 kv?z + 0,05 P, for speeds up
cluding 12 km/h, and

B + 0,06 kv3 + 0,06 Py, (without being nega-

tive) for $peeds exceeding 12 km/h

{the method d
method descri

NOTE — It can

f verification to be in accordance with the
d in the annex).

assumed that the power lost between the tyre and

the roller equals fhe loss between the tyre and the road.

5.3.2 Gas-collection equipment

The gas-collec
figure 2) :

5.3.2.1 A dev|
during the test
moped exhaust]

5.3.2.2 A con

on device is described below (see example_in

ce to collect all the exhaust gases produced
maintaining the atmospheric pressure at the
outlet(s).

hecting tube between the.device for collecting

the exhaust gages and the exhaust gas-sampling system.

This tube, and
steel, or some
position of thg
temperature of

5.3.2.3 An ex

he collecting device, shall be made of stainless
bther materialwhich does not affect the com-

gases cdllected and which withstands the
these gases.

tractor device for the dilute exhaust mixture.

This device sha

pottutants concerned:

The bags shall have an automatic self-locking 'dev{ce and shall
be easily and tightly fastened either to the 'samplirjg system or
to the analyzing system at the end of. the test.

5.3.2.8 A method of determining the total volume of the
dilute gases going through the'sampling system dyring the test
shall be provided.

5.3.3 Analytical-equipment

5.3.3.1 The.sample probe may consist of a sampling tube
leading into-the collecting bags or of a bag-emptyirjg tube. This
sample-ptobe shall be made of stainless steel or of some other
matefidl which will not adversely affect the gas gomposition.
Thesample probe as well as the tube taking the gases to the
analyser shall be at ambient temperature.

5.3.3.2 Analysers shall be of the following types|:

— non-dispersive type with absorption in thelinfra-red for
carbon monoxide;

— flame ionization type for hydrocarbons;

— chemiluminescence type for nitrogen oxides.

5.3.4 Accuracy of instruments and measurements

5.3.4.1 As the brake is calibrated in a separate tes} (see 5.4.1),
an indication of the accuracy of the roller bench is fiot required.
The total inertia of the rotating masses, including that of the
roller and the rotating part of the brake {see 5.3.1) shall be
measured to within = b kg.

1 ENsUTe a constant volume Tiow and shaftbe

large enough to ensure the extraction of all the exhaust gases.

5.3.2.4 A sample probe, located near to, but outside the gas
collecting device, to collect, through a pump, a filter and a
flowmeter, samples of the dilution air stream, at constant flow
rates, throughout the test.

5.3.2.5 A sample probe, pointed upstream into the dilute ex-
haust mixture flow, to collect through a filter, a flowmeter and
a pump, samples from the dilute exhaust mixture at constant
flow rates, throughout the test.

1) A detailed description is given in ISO/TR 6970.

5.3.4.2 The distance covered by the moped shall be measured
by the rotation of the roller; it shall be measured to within
+ 10 m.

5.3.4.3 The speed of the moped shail be measured by the
speed of rotation of the roller; it shall be measured to within
+ 1 km/h in the speed range above 10 km/h.

5.3.4.4 The ambient temperature shall be measured to within
+ 2°C.
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To the atmosphere

4

e
Sample collection
bag for dilution air

Sample collection
bag for dilute
exhaust mixture

Sample probe for
dilution air

Filters

Flowmeters

To the atmosphere

Moped exhausts

Extractor
device to
draw in dilute
exhaust mix-
ture

fi— |

e

5.3.4.5 Théeatmospheric pressure shall be measured to within
+ 2 mbar

" Sample probe of the total
for dilute volume of the
dilute sample

exhaust mixture

Figure 2 — Example of exhaust gas collection equipment

1

Determination

diluent shall be nitrogen for carbon monoxide and nitrogen

5.3.4.6 The relative humidity of the air shall be measured to
within + 5 %.

5.3.4.7 The accuracy required to measure the content of the
various pollutants disregarding the accuracy of the calibration
gases shall be within + 3 %. The overall response time of the
analysing circuit shall be less than 1 min.

5.3.4.8 The content of the calibration gases shall not differ by
more than + 2 % from the reference value of each gas. The

oxides—and-it-shal-be-airfor-hydreearbens—{propane).

5.3.4.9 The speed of the cooling air shall be measured to
within + 5 km/h.

5.3.4.10 The duration of cycles and gas coliection shall be
conducted to within + 1 s. These times shall be measured with
an accuracy of 0,1 s.

5.3.4.11 The total volume of the dilute gases shall- be
measured with an accuracy of + 3 %.

5.3.4.12 The total flow rate and the sampling flow rates shall
be steady to within £ 5 %.
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5.4 Preparing the test

5.4.1 Setting of brake

The brake shall be so adjusted as to ensure that the moped
bench speed, with the throttle fully open, shall be equal to the
maximum speed measured according 1SO 7116 for the moped
on the level. This adjustment is maintained during the whole
test.

5.4.5 Adjustment of analytical apparatus

5.4.56.1 Calibration of analysers

The calibration gas at the indicated pressure, compatible with
the correct functioning of the equipment, shall be passed
through the analyser.

The curve of the analyser’s deviations shall be drawn as a func-
tion of the content of the various calibration gas cylinders used.

5.4.2 Adjustment of equivalent inertias to the moped's

translatory inerltias

The inertia simulation system shall be adjusted to obtain a total
inertia of the rqtating masses in accordance with the limits
given in table 2.

Table 2 — Equivalent inertias

Moppd kerb weight Eqi::::::nt
{kg) M (kg)
m< 30 100
< m< 4 110
< m< 50 120
<m< 60 130
<m< 70 140
0 <m< 90 150
90 < m < 110 170
119 < m < 130 190
130 < m < 150 210
150 < m < 170 230
170 < m < 195 260
19% < m < 225 280
2% < m < 255 310
25% < m < 285 340
28% < m < 320 380
33}} < m < 360 410
360 < m < 400 =

Additional mass¢s may possibly be replacéd by another device,
provided that it is demonstrated that.thé)results obtained are
equivalent.

5.4.3 Conditigning of moped

5.4.3.1 Adjustient of.the tyre pressure

The tyre pressurg ‘shall be that recommended by the manufac-

5.4.56.2 Adjustment of the analysers

The adjustment of the analysers can then,be’carried out with
only one calibration gas having an established confent.

5.4.5.3 - Over-all response time of the apparatus

The gas from the maximuni_content cylinder shgli be intro-
duced into the end of the sampling probe. A chgck shall be
made to ensure that the(indicated value corresponding to the
maximum deviation, 4s’ reached in less than 1 min.[So long as
this value is not-reached, the analysing circuit shall be in-
spected from end to end for leaks.

5.5 Procedure for tests on the roller bernch
5.5:1\ Special conditions for carrying out the cycle

5.5.1.1 The temperature in the room housing the roller bench
shall be between 20 and 30 °C throughout the tesj.

5.6.1.2 The moped shall be as nearly level as posgsible when
tested in order to prevent any abnormal fuel of engine oil
distribution.

5.5.1.3 Throughout the test, an auxiliary cooling blower shall
be positioned in front of the moped, so as to direct cooling air
to the engine. The blower speed shall be 256 + 5(km/h. The
blower outlet shall have a cross-sectional area [of at least
0,20 m2 and shall be perpendicular to the longitudinal axis of
the moped between 30 and 45 cm in front of its front wheel.
The device used to measure the linear velocity of th¢ air shall be
located in the middle of the stream 20 cm away from the air
outlet. This velocity shall be as nearly constant |as possible
across the whole of the blower outlet surface.

turer for normal Toad USe conditions.

5.4.3.2 Load on the driving wheel

The load on the driving wheel shall be within + 3 kg that of a
moped in normal road use with a rider of 75 = 5 kg and in the
upright position. {See note in 3.2.)

5.4.4 Check of exhaust back-pressure

During the preliminary tests, a check shall be made to ensure
that the back-pressure during the sampling of gases at the
outlet of the exhaust duct(s) of the moped is equal to the at-

mospheric pressure to within _ 18 mbar.

5.5.1.4 The moped may also be cooled in the foliowing
manner.

A current of air of variable speed shall be blown over the
moped. The biower speed shall be such that, within the
operating range of 10 to 50 km/h, the linear velocity of the air
at the blower outlet is within £ 5 km/h of the corresponding
roller speed.

At roller speeds of less than 10 km/h, air velocity may be zero.
The blower outlet shall have a cross section area of at least
0,20 m2 and the bottom of the blower outlet shall be between
15 and 20 cm above floor level. The blower outlet shall be
perpendicular to the longitudinal axis of the moped between 30
and 45 cm in front of its front wheel.
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5.5.1.5 When the cycle is carried out, the speed considered
shall be that of the roller. During the test, the speed shall
be plotted against time so that the accuracy of the cycles per-
formed can be assessed.

5.5.2 Starting up the engine

5.5.2.1 The engine shall be started up by means of the
devices provided for the purpose, such as the choke, the starter
valve, etc., according to the manufacturer’s instructions.

ISO

6855-1981 (E)

etical cycle shall be restored by a period either of constant or
idling speed, merging into the following idling operation.

5.5.6.4 At the end of the second deceleration period (the

moped being stationary on the roller), the
neutral and the clutch engaged.

5.6 Procedure for sampling and an

5.6.1 Sampling

gears shall be in

alysis

5.5.2.2 The collection of dilute exhaust mixture and dilution
air into their respective collection bags shall begin after four
consecutie cycles of 112 s each, in order to warm up the
engine.

5.5.3 Idljng

5.5.3.1 Manual change gear box

To enabld the accelerations to be performed correctly, the
moped shall be placed in first gear, with the clutch disengaged,
within thel 5 s preceding the acceleration following the idling
period cornsidered.

5.6.3.2 Automatic gear box and torque converter

The gear gelector shall be locked at the start of the test. When
two positjons ‘‘town’’ and ‘‘road” are possible, the “‘road“
position shall be used.

5.5.4 Adcelerations

At the end of each period of idling, the acceletation phase shall
be effectdd by fully opening the throttle~and, if necessary,
using the|gear box to attain maximum ;speed as quickly as
possible.

5.5.5 Cqnstant speed

The constant maximurispeed phase shall be effected by
holding tHe throttle fully’open, until the following deceleration
phase corhmences. )

During the cohstant speed phase at 20 km/h, the throttle pos-
ition shall] as’far as possible, be kept fixed.

5.6.1.1 Sampling shall start at the begifining of the test as in-

dicated in 5.5.2.2.

5.6.1.2 The bags shall be hermetically close
is completed.

5.6.2 Analysis

d as soon as filling

5.6.2.1 The géases contained in each bag shgll be analysed as
soon as possible'and in any event not later than 15 min after the

filling of the bags has been completed.

5.6,2.2

If the sampling probes are not left permanently in the

bags; entry of air into the latter during inserfion of the probes
and escape of gas from the bag during extracftion of the probes

must be avoided.

5.6.2.3 The analyser shall be in a stabilized condition within

one minute after connecting it to the bag.

5.6.2.4 The concentrations in HC, CO and|NO, in the dilute

exhaust mixture samples and in the dilution

hir collecting bags

shall be determined from the measuring instriment readings or

recordings by use of appropriate calibration

5.6.2.5 The figure recorded as the content

curves.

by volume of each

of the pollutants measured shall be that read| off after stabiliza-

tion of the measuring apparatus.

5.7 Determination of the quantity
pollutants emitted

5.7.1 Dilute exhaust volume

bf gaseous

5.5.6 Decelerations

5.6.6.1 All decelerations shall be effected by closing the throt-
tle completely, the clutch remaining engaged. The manual
clutch shall be disengaged independently of gear selection, at a
speed of 10 km/h or before the engine starts to idle roughly.

5.5.6.2 If the rate of deceleration is lower than that prescribed
for the corresponding phase, the moped’s brake shall be used
to enable the cycle to be followed.

5.5.6.3 If the rate of deceleration is higher than that pres-
cribed for the corresponding phase, the timing of the theor-

The volume of the dilute exhaust extracted during the test shall
be calculated and corrected to standard conditions of
temperature and pressure by means of the following formula :

Vv 273 Pa
TV Xl T T013

where

I is the total dilute exhaust volume, expressed in cubic

metres, corrected to standard

1 013 mbar);

conditions

(273 K,

V, is the volume of gas extracted, expressed in cubic

metres per test,
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T, is the average temperature of the diluted gases enter-
ing the volume measuring device, expressed in degrees
Celsius;

Cno, is the difference between the concentration of
nitrogen oxide in the sample of the mixture of diluted gas
and the concentration of nitrogen oxide in the sample of

dilution air, expressed in parts per million {(volume);
P, is the average pressure of diluted gases entering the
volume measuring device, expressed in millibars. V' is as defined in 5.7.1;

Ky is humidity correction factor for nitrogen oxides, given

5.7.2 Mass of the gaseous pollutants emitted by the formula :

throughout the test

The mass of eagh-gaseeuspetiutant-emitted-during-the-type———F+—0-032

test shall be calgulated by means of the formula corresponding
to the gaseous pollutant considered.

-—_

(<o}

LLL 10-7)
¥ & o777

where H, absolute humidity, expressed i grams of
water per kilogram of dry air, is calculated Qy using the

formula :
5.7.2.1 Mass ¢f hydrocarbons {expressed in grams per test
h
phase) 6,211 1 R, X py
H=—7m—
HCmass = d.|c X CHC X V x 10_6 Ra
Pa = Paog
where

. . . where
dyc is the [density of hydrocarbons in the exhaust gas

under standard conditions (273 K, 1 013 mbar), expressed

in carbon eqpiivalent : 0,619 kg/m?; R, .s\the relative humidity of the ambient air, ex-

pressed as a percentage;

cye is the| difference between the concentration of
hydrocarbons in the sample of the mixture of diluted gas
and the corjcentration of hydrocarbons in the sample of
dilution air, ¢xpressed in parts per million (ppm) of carbon
equivalent (olume);

Py s the saturated vapour pressure at fhe ambient
temperature, expressed in millibars;

Pa is the atmospheric pressure, expressed in
millibars.

V is as deflned in 5.7.1.

5.8 Expression of results

5.7.2.2 Mass pf carbon monoxide (expressed in-grams per The resuits shall be expressed in grams per kilomdtre (g/km):
test phase)
— -2 Hcmass
COpmass = dco X cco X ¥V x 10 HC =
a ®
where
« . . Comass
dco s the dpnsity of carboh¢nonoxide under standard con- CO = p
ditions (273 K, 1 013 mbar} " 1,250 kg/m3;
cco is the djfference between the concentration of carbon NO. = Noxmass
monoxide in|the sample of the mixture of diluted gas and x = d

the concentrptign of carbon monoxide in the sample of dilu-
tion air, expressed as a percentage volume;

where

V' s as defined in 5.7.1. HCpnass s @s defined in 5.7.2.1;

. . . COpnass is @s defined in 5.7.2.2;
5.7.2.3 Mass of nitrogen oxides (expressed in grams per test

phase) NO is as defined in 5.7.2.3;

*mass

NO = dNOz X CNOX x V x 10-6 x KH d

Xmass is the distance covered by the moped during the test.

where NOTE — A giobal pollution index based on the following formula is

. currently under study :
dno, is the density of nitrogen oxides in the exhaust gas
under standard conditions (273 K, 1 013 mbar), expressed 1=k (aHC + bCO + cNO,)
in NO, equivalent : 2,05 kg/m3; where factors ¢, b, ¢ and k will be determined later.
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