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Requl ati on No. 40

UNI FORM PROVI SI ONS CONCERNI NG THE APPROVAL OF MOTOR CYCLES EQUI PPED W TH
A POSITIVE-1 GNI TION ENG NE WTH REGARD TO THE EM SSI ON OF GASEOUS
POLLUTANTS BY THE ENG NE

SCOPE

This Regul ation applies to the em ssion of gaseous pollutants from
positive-ignition engi nes of two-wheeled or three-wheel ed notor
cycles with an unl aden wei ght of Iess than 400 kg having a nmaxi mum
desi gn speed exceeding 50 kmlh and/or cylinder capacity exceedi ng 50
ccm

DEFI NI TI ONS
For the purposes of this Regulation,
"Approval of a vehicle" means the approval of a vehicle type with

regard to the linmitation of the em ssion of gaseous pollutants from
t he engi ne;
"Vehicle type" means a category of power-driven vehicles which do

not differ in such essential respects as:

. L the equivalent inertia determined in relation to the reference
wei ght as prescribed in annex 4, paragraph 5.2., to this Regul ation
and

. 2. the engi ne and vehicle characteristics as defined in annex 1, itens
1-6 and 8, and annex 2 to this Regulation;
"Ref erence weight" neans the weight of the vehicle in running ordery

increased by a uniformfigure of 75 kg. The weight of the vehicle in
running order is its total unladen weight with all tanks full
“Engi ne crank-case" neans the spaces in or external to an engine

whi ch are connected to the oil sunmp by internal or external ducts
t hrough whi ch gases and vapours can escape;
"Gaseous pollutants" mean carbon nonoxi de, hydrocarbons and nitrogen

oxi des, the | ast-named being expressed in nitrogen dioxide (NO,)
equi val ent .

APPLI CATI ON FOR APPROVAL
The application for approval of a vehicle type with regard to
limtation of the em ssion of gaseous pollutants fromits engine
shal |l be subnmitted by the vehicle manufacturer or by his duly
accredited representative.
It shall be acconpani ed by the undernentioned docunments in
triplicate and the followi ng particul ars:

. L a description of the engine type conprising all the particulars
shown in annex 1 to this Regul ation;
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3.2.2. particul ars concerning the vehicle as shown in annex 2 to this
Regul ati on.

3. 3. A vehicle representative of the vehicle type to be approved shall be
submitted to the technical service responsible for conducting
approval tests, for the tests referred to in paragraph 5. of this
Regul ati on.

4. APPROVAL

4. 1. If the vehicle type submtted for approval pursuant to this
Regul ation nmeets the requirenents of paragraphs 5. and 6. bel ow,
approval of that vehicle type shall be granted.

4. 2. An approval nunber shall be assigned to each type approved, the
first two digits of which shall be the highest number of the series
of anmendrments incorporated in the Regulation at the time of issue of
the approval. The same Contracting Party rmay not assign the same
nunber to another vehicle type.

4. 3. Noti ce of approval or of refusal of approval of a vehicle type
pursuant to this Regulation shall be communicated to the Parties to
the Agreement applying this Regul ation, by means of a form
conform ng to the nodel in annex 2 to this Regul ation and of
drawi ngs and di agrans supplied by the applicant for approval, in a
format not exceeding A 4 (210 x 297 mm) or folded to that format and
on an appropriate scale.

4. 4. There shall be affixed, conspicuously and in a readily accessible
pl ace specified on the approval form to every vehicle conformng to
a vehicle type approved under this Regulation an internationa
approval mark consisting of:

4.4.1. a circle surrounding the letter “E’ foll owed by the distinguishing
nunber of the country which has granted approval; 1/

4.4.2. the nunber of this Regulation, followed by the letter “R’, a dash
and the approval nunber to the right of the circle prescribed in
par agraph 4.4.1.

1/ 1 for the Federal Republic of Germany, 2 for France, 3 for Italy, 4 for the
Net herl ands, 5 for Sweden, 6 for Belgium 7 for Hungary, 8 for Czechosl ovaki a,
9 for Spain, 10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13
for Luxenbourg, 14 for Switzerland, 15 for the Gernman Denocratic Republic, 16
for Norway, 17 for Finland, 18 for Denmark, 19 for Romani a and 20 for Pol and.
Subsequent numnbers shall be assignhed to other countries in the chronol ogi ca
order in which they ratify or accede to the Agreement concerning the Adoption
of Uniform Conditions of Approval and Reci procal Recognition of Approval for
Mot or Vehi cl e Equi pment and Parts, and the numbers thus assigned shall be
comruni cated by the Secretary-General of the United Nations to the Contracting
Parties to the Agreenent.
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If the vehicle conforns to a vehicle type approved, under one or
nmore ot her Regul ati ons annexed to the Agreenent, in the country

whi ch has granted approval under this Regul ation, the synbol
prescribed in paragraph 4.4.1. need not be repeated; in such a case
the regul ation and approval nunbers and the additional synbols of
all the Regul ati ons under whi ch approval has been granted in the
country whi ch has granted approval under this Regul ation shall be
placed in vertical columms to the right of the synbol prescribed in
par agraph 4. 4. 1.

The approval mark shall be clearly |egible and be indelible.

The approval mark shall be placed close to or on the vertical data
pl ate affixed by the manufacturer

Annex 3 to this Regulation gives exanpl es of arrangenents of
approval narks.

SPECI FI CATI ONS AND TESTS

Gener a

The conponents liable to affect the em ssion of gaseous pollutants
shal | be so designed, constructed and assenbled as to enable the
vehicle in normal use, despite the vibration to which it nmay be
subj ected, to conply with the provisions of this Regul ation
Description of tests

The vehicle shall be subjected, according to its category, to tests

of two types, | and Il, as specified bel ow

Type-1 test (verifying the average enission of gaseous pollutants in

a congested urban area).
The test shall be carried out by the nethod described in
annex 4 to this Regulation. The gases shall be collected and
anal ysed by the prescribed nethods.
Subj ect to the provisions of paragraph 5.2.1.1.3. below, the
test shall be repeated three tines. In each test, the mass of
the carbon nonoxi de, the nmass of the hydrocarbons and the nass
of the nitrogen oxi des obtained shall be less, for a vehicle of
given reference weight, than the anmobunts shown in the tables
and Il to this Regul ation. The neasurenent of the nmass per km
of nitrogen oxides is nade for information only.

5.2.1.1.2. 1. Nevert hel ess, for each of the pollutants rsferred to in the

f oregoi ng paragraph, one of the three results obtained may
exceed by not nore than 10 per cent the limt prescribed in
that paragraph for the vehicle concerned, provided the
arithnetical nmean of the three results is below the prescribed
limt. In cases where the prescribed linmts are exceeded for
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. 3.

nmore than one pollutant, it shall be immterial whether this
occurs in the same test or in different tests.

The nunber of tests prescribed in paragraph 5.2.1.1.2. above
shall be reduced in the conditions hereinafter defined, where V,
is the result of the first test and V, the result of the second
test for each of the pollutants referred to in paragraph
5.2.1.1.2. of this Regulation.

.1 Only one test shall be nade if, for all pollutants concerned,

vV, <0.70L

2. Only two tests shall be nade if, for all pollutants concerned,
V , < 0.85L but for at |east one of the pollutants V ; > 0.70L
In addition, for each of the pollutants concerned, V , nust
satisfy the requirements that V, + V, < 1.70L and V , < L.
Type-11 test (verifying the em ssion of carbon nonoxi de at
idling speed).
The carbon nonoxi de content of the exhaust gases emtted with
the engine idling shall not exceed 4.5 per cent by vol une.
Conformity with this requirenent shall be checked by a test
carried out by the nethod described in annex 5 to this

Regul ati on.

MODI FI CATI ONS OF THE VEH CLE TYPE

Every nodification of the vehicle type shall be notified to the
adm ni strative department whi ch approved the vehicle type. The
departnent may then either:

consider that the nodifications made are unlikely to have an
appreci abl e adverse effect and that in any case the vehicle stil
complies with the requirenents; or

require a further test report fromthe technical service responsible
for conducting the tests.

Confirmation or refusal of approval, specifying the alterations,
shal | be comuni cated by the procedure specified in paragraph 4.3.
above to the Parties to the Agreenment applying this Regul ation.

EXTENSI ON OF APPROVAL

Vehicle types of different reference weights

Approval of a vehicle type may be extended to vehicle types which
differ fromthe type approved only in respect of their reference

wei ght, provided that the reference wei ght of the vehicle type for
whi ch extension of the approval is requested requires nerely the use
of the next higher or next |ower equivalent inertia.
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Vehicle types with different over-all gear ratios

Approval granted to a vehicle type may under the follow ng

conditions be extended to vehicle types differing fromthe type
approved only in respect of their over-all transm ssion ratios:
For each of the transmission ratios used in the type-1 test, it

V2 -V

wher e
V1

shal | be necessary to determine the proportion E-=

V,and V ; are respectively the speed at 1000 r.p.m of the engine
of the vehicle type approved and the speed of the vehicle type for
whi ch extension of the approval is requested.

If for each gear ratio E < 8 per cent, the extension shall be
granted without repeating the type-I tests.

If for at |east one gear ratio E > 8 per cent and if for each gear
ratio E < 13 per cent, the type-l tests shall be repeated, but may
be perfornmed in a | aboratory chosen by the manufacturer subject to
the approval of the Adm nistration granting approval. The report of
the tests shall be sent to the recogni zed | aboratory.

Vehicle types of different reference weights and different over-al

transm ssion ratios

Approval granted to a vehicle type may be extended to vehicle types
differing fromthe approved type only in respect of their reference
wei ght and their over-all transmi ssion ratios, provided that all the
conditions prescribed in paragraphs 7.1. and 7.2. above are
fulfilled.

Thr ee- wheel ed vehicl es

Approval granted to a two-wheel ed vehicle type may be extended to

t hree- wheel ed vehi cl es using the sanme engi ne and exhaust system and
using a transm ssion that is either the same or differs only in
respect of the over-all transm ssion ratios.

Restriction

When a vehicle type has been approved in accordance with the

provi sions of paragraphs 7.1. to 7.4. above, such approval nay not
be extended to other vehicle types.

CONFORM TY OF PRODUCTI ON

Every vehicl e bearing an approval nmark as prescribed under this
Regul ation shall conform with regard to conponents affecting the
em ssi on of gaseous pollutants by the engine, to the vehicle type
appr oved.

In order to verify conformty as prescribed in paragraph 8.1. above,
a vehicle bearing the approval mark required by this Regulation
shall be taken fromthe series

As a general rule, conformty of the vehicle with the approved type
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8.3.1.

8.3.1. 1.

shal |l be verified on the basis of the description given in the
approval formand its annexes, and, if necessary, a vehicle shall be
subjected to all or sone of the tests of types | and Il referred to
i n paragraph 5. 2. above.

In a type-1 test carried out on a vehicle taken fromthe series the
mass of carbon nonoxi de and hydrocarbons obtai ned shall not exceed
the limts prescribed for this category of vehicles in tables | and
I'l. The neasurenent of the mass per km of nitrogen oxides is nmade
for information only.

If the mass of carbon nonoxi de or hydrocarbons produced by the
vehicle taken fromthe series exceeds the aforenmentioned lints, the
manuf acturer may ask for neasurenents to be perforned on a sanple of
vehicles taken fromthe series and including the vehicle originally
taken. The nmanufacturer shall determ ne the size n of the sanple.

The arithnetical nean X of the results obtained with the sanple

and the standard deviation S 1/ of the sanmple shall then be
determ ned for each gaseous pollutant. The production of the series
shall then be deened to conformif the following condition is net:

X + k.S < L,

where : L =the limt value prescribed in paragraph 8.3.1. for each
gaseous pollutant considered; and

k = a statistical factor dependent on n and given by the follow ng
tabl e:

k 0.973 |0.613 [0.489 (0.421 |(0.376 [0.342 |0.317 |0.296 |0.279

n 11 12 13 14 15 16 17 18 19

k 0.265 | 0.253 [0.242 [0.233 (0.224 (0.216 |(0.21 0.203 | 0.198

L o - 0.860
n > =
) Jn

,Wwhere x is any one of the individual results obtained
with the sanple n.
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PENALTI ES FOR NON- CONFORM TY OF PRODUCTI ON

The approval granted in respect of a vehicle type pursuant to this
Regul ation may be withdrawn if the requirenents laid down in
paragraph 8.1. are not conplied with or if the vehicle or vehicles
taken fail to pass the tests prescribed in paragraph 8.3. above.

If a Party to the Agreenent applying this Regul ation w thdraws an
approval it has previously granted, it shall forthwith so notify the
other Contracting Parties applying this Regulation, by neans of a
copy of the approval formbearing at the end, in large letters, the
signed and dated annotation "APPROVAL W THDRAWN' .

PRODUCTI ON DEFI NI TELY DI SCONTI NUED
If the holder of the approval conpletely ceases to manufacture a

type of notor cycle under this Regulation, he shall informthereof
the authority which granted the approval. Upon receiving the
rel evant comunication that authority shall informthe other Parties

to the Agreenent which apply this Regul ati on thereof by neans of a
copy of the approval formbearing at the end, in large letters, the
si gned and dated annotation "PRODUCTI ON DI SCONTI NUED".

NAMES AND ADDRESSES OF TECHNI CAL SERVI CES RESPONSI BLE FOR CONDUCTI NG
APPROVAL TESTS, AND OF ADM NI STRATI VE DEPARTMENTS

The Parties to the Agreenent applying this Regulation shal
comrunicate to the United Nations Secretariat the nanmes and
addresses of the technical services responsible for conducting
approval tests and of the adm nistrative departnents which grant
approval and to which forns certifying approval or refusal or

wi t hdrawal of approval, issued in other countries, are to be sent.
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Tabl e |
LIMTS IN TERVS OF REFERENCE WEI GHT R FOR
MOTOR CYCLES W TH TWO- STROKE ENG NES

Type approval Conformty of production
Car bon nonoxi de
R < 100 kg CO = 16 g/ km CO = 20 g/ km
100 kg < R < 300 kg CO =16 + 24. R 100 g/km|CO = 20 + 30. R-100 g/km
200 200
R > 300 kg CO = 40 g/ km CO = 50 g/ km
Unburnt hydrocarbons
R < 100 kg HC = 10 g/ km HC = 13 g/ km
100 kg < R < 300 kg HC = 10 + 5. R-100 g/km |HC = 13 + 8. R-100 g/ km
200 200
R > 300 kg HC = 15 g/ km HC = 21 g/ km
Table 11

LIMTS IN TERM5 OF REFERENCE WVEI GHT R FOR
MOTCR CYCLES W TH FOUR- STROKE ENG NES

Type approval Conformty of production

Car bon nonoxi de

R < 100 kg CO = 25 g/ km CO = 30 g/ km

100 kg < R < 300 kg CO =25+ 25. R100 g¢/km|CO = 30 + 30. R-100 g/km
200 200

R > 300 kg CO = 50 g/ km CO = 60 g/ km

Unburnt hydrocarbons

R < 100 kg HC = 7 g/ km HC = 10 g/ km

100 kg < R < 300 kg HC =7 + 3. R100 g/km |HC = 10 + 4. R-100 g/ km
200 200

R > 300 kg HC = 10 g/ km HC = 14 g/ km
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Annex 1
ESSENTI AL CHARACTERI STI CS OF THE ENG NE AND | NFORMATI ON
CONCERNI NG THE CONDUCT OF TESTS 1/

Description of the engine

Make

Type

Cycl e: four-stroke/two-stroke 2/

Nunber and arrangenent of cylinders

Bor e nmm
St roke nm
Cylinder capacity e ... ... .. ... cm?3

Conpression ratio 3/ 4/
Drawi ngs of the conbustion chanber and of the piston, including

e
© ©® N s WDNRPR

the piston rings

1.10. System of cooling
1.11. Supercharger: with/wi thout 2/ description of the system
1.12. Devi ce for recycling crank-case gases (description and di agrans)
1.13. Air filter: draw ngs, or makes and types
1. 14. System of lubrication (two-strok engines - separate or by
m xt ure)
2. “Additional anti-pollution devices” (if any, and if not covered

by anot her headi ng)
Description and di agrans

Air intake and fuel feed
3. 1. Description and diagrans of air intakes and their accessories
(dashpot, heating device, additional air intakes, etc.)

1/ In the case of unconventional engines and systens, particul ars equival ent
to those nmentioned here shall be supplied.

2/ Strike out what does not apply.

3/ "Conpression ratio" = volune conbustion chanber + cylinder capacity

vol une conbusti on chanber
4/ Specify the tol erance.
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1/ Strike out

Fuel feed

by carburetor(s) 1 . . . . nunber
Make .

Type .

Settings. 2/

Jets

(

Venturis (Curve of fue
Fl oat - chanber | eve
Wei ght of fl oat

Fl oat needl e .

~— N N~ "~ ~—

(

Manual / aut omati ¢ choke 1/ . cl osure setting 2/
Feed punp

Pressure 2/. . . . . or characteristic diagram 2/
by injector 1/

Punmp

Make .

Type .

Delivery . . . nm?3 per stroke a punp speed of

or characteristic diagram 1/ 2/

I njector(s)

Make .

Type . e e e e
Calibration . . . . . . . . bars 1/ 2/

or characteristic diagram1/ 2/

Valve timng

Timng for nechanically operated val ves

or (delivery plotted
(against air flow 1/ 2/

r.p.m 1/ 2/

Maxi mum lift of valves and angles of opening and closing in

relation to dead centres

what does not apply.

2/ Specify the tolerance
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Ref erence and/or setting clearance 1/

Distribution by ports

Vol ume of crank-case cavity with piston at tdc

Description of reed valves if any (w th di nensi oned draw ng)

N
NN R e
W N RPNy

Description (with di nensioned drawi ng) of inlet ports, scavenging
and exhaust, with corresponding timng diagram .

5. lgnition
5. 1. Di stributor(s)
5.1.1. Make
5.1.2. Type
5.1. 3. I gnition advance curve 2/
5.1. 4. Ignition timng 2/
5.1.5. Cont act-point gap 2/
6. Exhaust system
Description and di agrans
7. Additional information on test conditions
.1 Lubri cant used
7.1.1. Make
7.1.2. Type
(State percentage of oil in mxture if lubricant and fuel mni xed)
7. 2. Spar ki ng pl ugs
7.2.1. Make
7.2.2. Type .o
7.2.3. Spar k- gap setting
7.3. I gnition coi
7.3.1. Make
7.3.2. Type
7. 4. I gnition condenser
7.4.1. Make
7.4.2. Type

1/ Strike out what does not apply.
2/ Specify the tolerance
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7.5. Idling system Description of setting and rel evant requirenents
in accordance with paragraph 5.2.1.2.1
7. 6. Car bon nonoxi de content by volume in the exhaust gas, with the
engine idling . . . per cent (manufacturer’s standard)
8. Engi ne performance
8. 1. Idling speed e r.p.m 1/
8.2.2 Engi ne speed at nmaxi mumpower . . . . . . . . . . . r.p.m 1/
8. 3. Maxi mum power . . . . . . . kW ECE

1/ Specify the tolerance
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Annex 2

(Maxi mum format: A 4(210 x 297 mm))

Narme of the Adm nistration

Conmruni cati on concerning the approval (or refusal or
wi t hdrawal of approval or production definitely

di scontinued) of a vehicle type (nmotor cycle) with
regard to the enmission of gaseous pollutants by the
engi ne, pursuant to Regul ation No. 40

No.
Trade name or mark
Type of notor cycle .
Manuf acturer's name and address .o
I f applicable, nane and address of manufacturer's representative

Unl aden wei ght of vehicle
Ref erence wei ght of vehicle
Maxi mum wei ght of vehicle
Gear box
Manual or automatic 1/
Nunber of gear ratios
Gear ratio: 2/ First gear
Second gear
Third gear
Final drive ratio
Tyres: di nensions .
Dynam c rolling circunference
Check of perfornmances referred to in annex 4, paragraph 3.1.5., to
this Regul ation
Ref erence fuel No. .
Vehicle submtted for approval on .
Techni cal service responsible for conducting approval tests

1/ Strike out what does not apply.
2/ In the case of power-driven vehicles equipped with automatic-shift gear

boxes, give all pertinent technical data.
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11. Date of report issued by that service

12. Nunber of report issued by that service

13. Approval granted/refused 1/

14. Position of approval mark on the vehicle

15. Pl ace

16. Dat e

17. Si gnature

18. The foll owi ng docunents, bearing the approval nunber shown above, are

annexed to this comunication:

1 copy of annex 1, duly conpleted and acconpani ed by the draw ngs and
diagrans referred to.

1 photograph of the engine and its conpartnent;

1 copy of the test report.

1/ Strike out what does not apply.
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ARRANGEMENTS OF APPROVAL MARKS
Model A

(See paragraph 4.4. of this Regulation)

o I s = 40 R-002439

a = § mm min

The above approval mark affixed to a vehicle shows that the vehicle
type concerned has, with regard to the enission of gaseous pollutants of the
engi ne, been approved in the Netherlands (E 4) pursuant to Regul ation No. 40.
The approval nunber indicates that the approval was granted in accordance with
the requirenents of Regulation No. 40 in its original form

Model B

(See paragraph 4.5. of this Regulation)

a @DI < (ol | =
= 33 001628 e

a = 8mmmin
The above approval mark affixed to a vehicle shows that the vehicle
type concerned has been approved in the Netherlands (E 4) pursuant to
Regul ati ons Nos. 40 and 33.*/ The approval nunbers indicate that, at the dates
when the respective approvals were given, Regulations Nos. 40 and 33 were
still in their original form

*/ The latter nunber is given as an exanple only.
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Annex 4
TYPE-1 TEST

(Verifying the average emni ssion of gaseous pollutants in a congested urban

.3. 1.

1.

ar ea)

| NTRODUCTI ON

Thi s annex describes the procedure for the type-I test defined in
paragraph 5.2.1.1. of this Regulation

The vehicle shall be placed on a dynanoneter bench equi pped with a
brake and fly-wheel. Atest lasting a total of 13 nminutes and
conprising four cycles shall be carried out without interruption
Each cycle shall conprise 15 phases (idling, acceleration, steady
speed, deceleration, etc.). During the test, the exhaust gases shal
be diluted with air to obtain a constant volunetric flow of m xture.
Thr oughout the test, fromthe mixture thus obtained, sanples at a
constant rate of flow shall be collected in a bag for successive
determ nation of the concentration (average for the test) of carbon
nmonoxi de, unburnt hydrocarbons, nitrogen oxi des and carbon di oxi de.

OPERATI NG CYCLE ON THE DYNAMOMETER BENCH

Description of the cycle

The operating cycle to be used on the dynanoneter bench shall be
that indicated in the followi ng tabl e and depicted in the graph
shown in appendix 1 to this annex.

General conditions under which the cycle is carried out
Prelimnary testing cycles should be carried out if necessary to
determ ne how best to actuate the accel erator control and, where
necessary, the brake control so as to achieve a cycle approximting
within the prescribed Iimts to the theoretical cycle.

Use of the gear-box

The gear-box shall be used in accordance with the manufacturer's
instructions. In the absence of these instructions, the use of the

gear-box shall be determ ned as foll ows:

At constant speed, the rotating speed of the engine shall be, if
possi ble, within 50 and 90 per cent of the speed corresponding to

t he maxi mum power of the engine. Wen this speed can be reached in
two or nore gears, the notor cycle shall be tested with the highest
gear engaged. During acceleration, the notor cycle shall be tested
i n whi chever gear is appropriate to the accel eration inposed by the
cycle.



OPERATI NG CYCLE ON THE DYNAMOMETER BENCH

Gear to be used in

Duration of each
t he
) ) Cumul ati ve
No . of . Accel eration Speed Operation Phase ) case of a nanual -
) Nat ure of operation Phase tine )
operation nl sec?2 kni h sec sec shift gear-box
sec
6 sec. PM5 sec. K
1 Idling 1 11 11 11 y
2 Accel eration 2 1.04 0 - 15 4 4 15
According to
3 St eady speed 3 15 8 8 23 manufacturer's
instructions
4 Decel erati on -0.69 15 - 10 2 25
5 Decel eration. 1/ 5
cl utch di sengaged -0.92 10 - O 3 28 K
6 Idling 5 21 21 49 16 sec. PM5 sec. K
7 Accel eration 6 0.74 0 - 32 12 12 61
According to
8 St eady speed 7 32 24 24 85
manufacturer’s
9 Decel erati on -0.75 32 - 10 8 93 instructions
10 Decel erati on, 8 11
cl utch di sengaged -0.92 10 - O 3 96 K
11 Idling 9 21 21 117 16 sec. PM5 sec. K
12 Accel eration 10 0.53 0 - 50 26 26 143
( According to
13 St eady speed 11 50 12 12 155
( manuf acturer’s
14 Decel eration 12 -0.52 50 - 35 8 8 163 ( instructions
15 St eady speed 13 35 13 13 176
16 Decel eration -0 68 35 - 10 9 185
17 Decel erati on, 14 12
cl utch di sengaged -0.92 10 - O 3 188 K
18 Idling 15 7 7 195 7 sec. PM

Bb40%0Rev. 1/ Add. 39

*/ PM= CGears in neutral,

K = d utch di sengaged.

cl utch engaged.
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A higher gear shall be engaged at the |l atest when the rotating
speed is equal to 110 per cent of the speed corresponding to the
maxi mum power of the engine. During deceleration, a | ower gear
shal | be engaged before the engine starts to idle roughly, at the
| atest then the engine revolutions are equal to 30 per cent of the
speed corresponding to the nmaxi num power of the engi ne. No change
down to first gear shall be effected during decel eration

Mot or cycl es equi pped with automatic-shift gear-boxes shall be
tested with the highest gear (Drive) engaged. The accel erator
shal |l be used in such a way as to obtain the steadi est possible
accel eration at which the various gears can be engaged in the
normal order. The tol erances prescribed in paragraph 2.4. shal
appl y.

Tol er ances

A tolerance of 1 kmih above or bel ow the theoretical speed shal
be all owed during all phases of the cycle. Speed tol erances
greater than those prescribed shall be accepted during phase
changes provided that the tol erances are never exceeded for nore
than 0.5 second on any occasion with the exception of the

provi sions of paragraphs 6.5.2. and 6.6.3. of this annex.

The tinme tol erance shall be + 0.5 sec.

The speed and tinme tolerances shall be conbined as indicated in
appendi x 1 to this annex.

The di stance driven during the cycle shall be measured to + 2 per
cent.

VEH CLE AND FUEL
Test vehicle

The vehicle shall be presented in good nechanical condition. It
shal | have been run in and have been driven at |east 1,000 km
before the test. The | aboratory may decide if a vehicle which has
been driven | ess than 1,000 km before the test should be accepted.
The exhaust device shall not exhibit any leak Iikely to reduce the
quantity of gas collected, which shall be the quantity energing
fromthe engine.

The | eakproofness of the intake system nmay be checked to ensure
that carburation is not affected by an accidental intake of air.
The settings of the vehicle shall be those prescribed by the
manuf act ur er.
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3. 1.

3. 2.

4. 1.

4. 2.
4.2.1.

4. 2.

5.

1.

2

The | aboratory may verify that the vehicle conforns to the
performances stated by the manufacturer, that it can be used for
normal driving, and in particular that it is capable of starting
when col d and when hot.

Mot or fuel

The fuel shall be the reference fuel whose specification's are
given in annex 6 to this Regulation. If the engine is lubricated
by mixture, the oil added to the reference fuel shall conply as to
grade and quantity with the manufacturer's recommendati ons.

TEST EQUI PMENT
Dynanonet er _bench
The main characteristics of the bench are as fol |l ows:

One roller - tyre contact for each driving wheel
- Roller dianmeter: > 400 mm
- Equation of the power absorption curve: The test bench shal
al |l ow reproduction within + 15 per cent fromthe initial speed of
12 km h, of the road power devel oped by the engine, the notor
cycle being driven on a horizontal road with a wind speed as near
to zero as possible. If not, the power absorbed by the brake and
the internal friction of the test bench shall be cal cul ated
according to annex 7, paragraph 11. If not, the power absorbed by
the brake and the internal frictions of the test bench shall be
equal to

KV 3 +5 %of KV3 + 5 %of P g
- additional inertias: from 10 kg by 10 kg */
The di stance actually covered shall be neasured with a revolution
counter which is driven by the roller which drives the brake and
the flywheel s.
Gas-sanpling and vol une- neasuri ng equi pnent
A sinplified diagramof the collecting, diluting, sanpling and
vol unme- neasuring equi pment for use with the exhaust gases enitted
during the test will be found in appendices 2 and 3 to this annex
The testing equi pnent is described in the paragraphs which foll ow
each conponent is identified by the reference synbol used in the
sketch in appendices 2 and 3. Different equipnent may be used if,
in the opinion of the Administration’s technical officers, it

gi ves equi val ent results.

*/ This item concerns additional masses that coul d possibly be replaced by
an electronic device, provided that it is denonstrated that the results are

equi val ent .

4.2.2. 1.

A device for collecting all exhaust gases emtted during the
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test; it is generally an open type device, nmintaining the

at nospheric pressure at the nmotor cycle exhaust outlet(s).
Neverthel ess, if the back pressure conditions are conplied with
(< + 125 mm of H,0), a closed system may be used. The gas
collection shall be such that there is no condensati on which
coul d appreciably nodify the nature of exhaust gases at the test
t enperature.

A pipe (Tu) linking the device and the gas-sanpling equi pnent.
The pipe and the device shall be nmade of stainless steel or of
some other material which does not affect the conposition of the
gases collected and withstands their tenperatures.

A heat exchanger (Sc) capable of limting the tenperature
variation of the diluted gases in the punp intake to + 5°C
throughout the test. This exchanger (Sc) shall be equi pped with
a preheating systemable to bring the exchanger to its operating
tenperature (with the tolerance of £+ 5°C) before the test

begi ns.

A di spl acenment punp Pl designed to draw in the diluted gases and
actuated by a notor having several strictly constant speeds. The
delivery shall be sufficient to ensure intake of the entire
quantity of exhaust gas. A device using a critical-flow venturi
tube may |ikew se be used.

A device continuously recording the tenperature of the diluted
gases entering the punp.

A probe, S3, nounted al ongsi de the gas-collecting device, for
sanpling the diluent air at a constant rate throughout the test
through a punp, a filter and a flow netre.

A probe S2, directed upstreaminto the stream of diluted gases
upstream of the displacenent punp, for sanpling the m xture or
diluted gases at a constant rate throughout the test through a
punp, a filter and a flownmetre. The mininumrate of flow of the
stream of gas in the above two sanpling systens shall be at

| east 150 |/ h.

Two filters, F2 and F3, placed after probes S2 and S3
respectively for the purpose of trapping any solid particles
suspended in the sanples en route to the collecting bags.

Speci al care shall be taken that they do not cause any charge of
the concentrations of the gaseous conponents of the sanpl es.

Two punps, P2 and P3, whose purpose is to take sanples through
probes S2 and S3 respectively for collection in bags Sa and Sb
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4.2.2.10.

Two nmanual |y adjustable valves, V2 and V3, nounted downstream of
punps P2 and P3 respectively to control the flow of the sanples
sent to the bags

Two rotaneters, R2 and R3, placed in series on the "probe,

filter, punp, valve, bag" lines “S2, F2, P2, V2, Sa" and "S3,

F3, P3, V3, Sb” respectively to provide an i medi ate vi sua

check on the rate at which sanples are being taken

Sanpl i ng bags for the diluent air and the mixture of diluted

gases, | eakproof and of sufficient capacity not to hinder the

nornmal flow of the sanples. They shall have an automatic closure
on the side of the bag and be able to be rapidly secured, and in
such a way as to avoid | eakage, either on the sanpling circuit
or on the neasuring circuit at the end of the test.

Two differential pressure gauges, gl and g2, placed as foll ows:
gl - before the punp Pl, to determ ne the pressure shortfall bel ow
at nospheric pressure of the exhaust gas/diluent air mxture;
g2 - before and after the punp Pl, to evaluate the pressure
i ncrease induced in the gas stream

A cunul ative counter CT to count the revolutions of the rotary

di spl acenent punp Pl .

Thr ee-way cocks on the above sanpling circuits to direct the

sanple streans either to the outside or to their respective

col l ecting bags throughout the test. The valves shall be quick-

acting. They shall be nade of nmaterials which do not affect the

conposition of the gases; furthernore, their flow sections and
shapes shall be such as to mninize |load | osses so far as is
technically possible.

Anal yti cal equi pnent

Det ermi ni ng HC concentration

The concentration of unburnt hydrocarbons (HC) in the sanples

collected in bags SA and SB during the tests shall be deterni ned

by neans of a flane ionization analyser.
Det ermi ning CO and CO, _concentrations
The concentrations of carbon nonoxide (CO) and carbon di oxide (CO,
) in the sanples collected in bags SA and SB during the tests
shal | be determ ned by neans of an anal yser of the non-dispersive
type with absorption in the infrared.
Det ermi ning NOy concentrations
The concentrations of nitrogen oxides (NOy) in the sanples
collected in bags SA and SB during the tests shall be deterni ned
by neans of a chem | um nescence anal yser
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Accuracy of instruments

Since the brake is calibrated in a separate test, the accuracy of
the dynanoneter is not indicated. The total inertia of the
rotating masses, including that of the rollers and the rotating
part of the brake (see paragraph 5.2.), shall be given to within

+ 2 per cent.

The speed of the vehicle shall be neasured by the speed of
rotation of the rollers connected to the brake and fly-wheels. It
shal |l be neasurable to within + 2 knih in the speed range 0-10
kmh and to within + 1 kmih at speeds above 10 kmh

The tenperature considered in paragraph 4.2.2.5. shall be
measurable to within + 1°C. The tenperature considered in
paragraph 6.1.1. shall be measurable to within + 2°C

The atnospheric pressure shall be neasurable to within + 1 mm
(mercury gauge).

The degree to which the pressure of the diluted gases falls short
of atnospheric pressure at the intake of punp P1 (see paragraph
4.2.2.12.) shall be measured to within + 3 nm (nercury gauge). The
difference in pressure of the diluted gases between the sections
before and after punp Pl (see paragraph 4.2.2.13.) shall be
measured to within + 3 nm (nmercury gauge).

The vol une di spl aced by each conplete rotation of the punp P1 and
the di spl acenent val ue at the m ni num feasi bl e punpi ng speed, as
recorded by the cunul ative revolution counter CT, shall be such
that the overall volune of the exhaust gas/diluent air mxture

di spl aced by the punp P1 during the test can be determined to
within + 2 per cent.

The anal ysers shall have a neasuring range conpatible with the
accuracy required to neasure the content of the various
constituents to within + 3 per cent, disregarding the accuracy of
the standard (calibration) gases. The flane ionization anal ysers
used to determ ne the HC concentration shall be capabl e of
reaching 90 per cent of full scale in | ess than one second.

The content of the standard calibration gases shall not differ by
nmore than + 2 per cent fromthe reference value of each gas. The
di l uent shall be nitrogen

PREPARI NG THE TEST

Setting the brake

The brake shall be so adjusted as to reproduce the operation of
the vehicle on the level at a steady speed between 45 and 55 km h
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3.

The brake shall be adjusted in the follow ng manner
An adj ustable stop limting the naxi mum speed to between 45 kni h
and 55 kmh shall be nmounted in the fuel -feed regul ati ng devi ce.
The speed of the vehicle shall be neasured by neans of a precision
speedoneter or conputed fromthe tine neasured over a given
di stance on a level, dry road, in both directions, with the stop
appl i ed. The neasurenents, which shall be repeated at | east three
times in both directions, shall be taken over a distance of at
| east 200 mand with a sufficiently |ong accel eration distance.
The average speed shall be determ ned.
O her systens for measuring the power needed to propel the
vehicle (e.g. nmeasuring the torque on the transm ssion,
measuring of decel eration) shall also be accepted.
The vehicle shall then be placed on the dynanoneter bench and the
brake so adjusted as to obtain the sane speed as that reached in
the road test (fuel-feed regulating device in stop position and
same gear-box ratio). This brake setting shall be nmintained
throughout the test. After adjusting the brake, the stop in the
feed device shall be renoved
Adj ust nent of the brake on the basis of road tests nmay be
performed only if the barometric pressure does not differ by nore
than = 10 torr, nor the air tenperature by nore than + 8°C between
the road and the space housing the dynanoneter bench
Where the precedi ng nethod should not be applicable, the bench
shal |l be adjusted in conformty with values indicated in the table
of paragraph 5.2. Values in the table give the power in terns of
reference weight at a speed of 50 kmh. The power shall be
determ ned by the nethod given in annex 7
Adj ust ment of equivalent inertias to the vehicle's translatory

inertias

The fly-wheel shall be adjusted to obtain a total inertia of the
rotating masses proportional to the reference weight within the
following limts.
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Ref erence wei ght Equi val ent Power absor bed

(kg) inertia (kg) (kW

R < 105 0. 88
105 < R < 115 0.90
115 < R < 125 0.91
125 < R < 135 0.93
135 < R < 150 0.94
150 < R < 165 O 96
165 < R < 185 0.99
185 < R < 205 1.02

1.00110120130e+50

205 < R < 225 1.05
225 < R < 245 1.09
245 < R < 270 1.14
270 < R < 300 1.17
300 < R < 330 1.21
330 < R < 360 1.26
360 < R < 395 1.33
395 < R < 435 1.37
435 < R < 475 1.44

Conditioning of vehicle
Before the test, the vehicle shall be stored at a tenperature
between 20" and 30°C. After the engine has been kept idling for

40 seconds, two conplete cycles are effected without collecting
exhaust gas.

The tyre pressure shall be the sane as that indicated by the
manuf acturer for the prelimnary road test for brake adjustnent.
However, if the diameter of the rollers is less than 50 nm the
pressure in the tyres shall be increased by 30-50 per cent to
prevent danage to them

The wei ght on the he driven wheel should be the sane as the
vehicle in normal driving conditions, with a driver weighting 75
kg.

Adj ust ment of analytical apparatus

Calibration of analysers

The quantity of gas at the indicated pressure conpatible with the

correct functioning of the equipnent shall be injected into the
anal yser with the aid of the flow netre and the pressure reducing
val ve nounted on each gas cylinder. The apparatus shall be
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. 3.

adjusted to indicate as a stabilized value the value inserted on
the standard gas cylinder. Starting fromthe setting obtained with
the gas cylinder of greatest capacity, a curve shall be drawn of
the deviations of the apparatus according to the content of the
various standard cylinders used. The flane ionization anal yser
shal |l be recalibrated periodically, at intervals of not nore than
one nonth, using air/propane or air/hexane m xtures wth nonina
hydr ocarbon concentrations equal to 50 per cent and 90 per cent of
full scale. Non-dispersive infrared absorption anal ysers shall be
checked at the same intervals using nitrogen/ CO and nitrogen/ CO,
m xtures in nomnal concentrations equal to 10, 40, 60, 85 and 90
per cent of full scale. To calibrate the NOy chem | um nescence
anal yser, nitrogen/nitrogen oxide (NO m xtures with nom na
concentrations equal to 50 per cent and 90 per cent of full scale
shal |l be used. The calibration of all three types of anal ysers
shal | be checked before each series of tests, using mxtures of
the gases which are neasured in a concentration equal to 80 per
cent of full scale. A dilution device can be applied for diluting
a 100 per cent calibration gas to required concentration.

PROCEDURE FOR BENCH TESTS

Special conditions for carrying out the cycle

The tenperature in the roomhousing the roller-bed shall be
between 20° and 30°C t hroughout the test and shall approxi mate as
closely as possible to that of the roomin which the vehicle has
been conditioned for the test.

The vehicle shall be approximately |evel during the test so as to
avoi d any abnormal distribution of the fuel

At the end of the first 40 second idling period (see paragraph
6.2.2.), a current of air of variable speed shall be bl own over
the vehicle. There will follow two conplete cycles during which
time no exhaust gas shall be collected. The bl ower shal

i ncorporate a nmechanismcontrolled by the speed of the bench
roller so that, within the range 10-50 kmh, the initial |inear

wi nd speed is within 10 per cent of the relative speed of the
roller. For roller speeds below 10 kmih the wind speed nay be nil.
The final section of the blower shall have the follow ng
characteristics:

Area: at least 0.4 m?

Hei ght of | ower edge above the ground: between 0.15 and 0.20 m
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Di stance fromthe front of the vehicle: between 0.3 and 0.45 m
During the test, the speed shall be plotted against tine so that
the correctness of the cycles perfornmed can be assessed.

The tenperatures of the cooling water and the crank-case oil may
al so be recorded

Starting up the engine

After the prelimnary operations on the equi pnent for collecting
diluting, analysing and neasuring the gases (see paragraph 7.1.
bel ow) have been carried out, the engine shall be stored up by
means of the devices provided for the purpose - the choke, the

starter valve, etc, - in accordance with the manufacturer's

i nstructions.

The engi ne shall be kept idling for a nmaxi mum peri od of 40
seconds. The first test cycle shall start at the sane tine as the
begi nning or the collection of sanples and the measurenents of the
revol utions of the punp.

Use of the manual choke

The choke shall be cut out as soon as possible, and in principle
before acceleration fromzero to 50 kmih. If this principle cannot

be applied the nonent of effective cut-out shall be stated. The
met hod used to adjust the choke shall be that indicated in the
manuf acturer's specifications.

Idling

Manual - shi ft gear - box

During periods of idling, the clutch shall be engaged and the
gears in neutral

To enabl e the accelerations to be perforned according to the
normal cycle, the vehicle shall be placed in first gear, with the
clutch di sengaged, 5 seconds before the accel eration follow ng the
idling period considered.

The first idling period at the beginning of the cycle shal

consist of 6 seconds of idling in neutral with the clutch engaged
and 5 seconds in first gear with the clutch di sengaged.

For the idling periods in the mddle of each cycle, the
corresponding times shall be 16 seconds in neutral and 5 seconds
in first gear with the clutch di sengaged

The last idling period in a cycle shall consist of 7 seconds in
neutral with the clutch engaged.
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6.4.2. Seni - aut omati c-shi ft gear-boxes
The manufacturer’s instructions for driving in tow or, in their
absence, the rules applicable to manual -shift gear-boxes shall be
fol | owed.

6. 4. 3. Aut omati c-shift gear-boxes
The sel ector shall not be operated at any tine during the test
unl ess the manufacturer specifies otherwise. In the latter case
the procedure prescribed for nmanual -shift gear-boxes shall be
appl i ed.

6. 5. Accel erations

6.5.1. Accel erations shall be so perforned that the rate of acceleration
is as constant as possible throughout the phase.

6.5. 2. If the acceleration capability of the notor cycle is not

sufficient to carry out the accel eration phases within the
prescribed limts of tolerances, the notor cycle shall be driven
with the throttle fully open, until the speed prescribed for the
cycle is reached and the cycle shall be nornmally carried on

6. 6. Decel erati ons

6.6.1. Al'l decel erations shall be effected by fully closing the
accel erator, the clutch renmai ni ng engaged. The clutch shall be
di sengaged at a speed of 10 kmh

6.6.2. If the period of deceleration is |longer than that prescribed for
the correspondi ng phase, the vehicle's brakes shall be used to
enable the timng of the cycle to be naintained.

6.6. 3. If the period of deceleration is shorter than that prescribed for
the correpondi ng phase, the timng of the theoretical cycle shal
be restored by a constant speed or idling period nerging into
succeedi ng constant speed or idling operation. In that case,
paragraph 2.4.3. to this annex is not applicable.

6.6. 4. At the end of the deceleration period (halt of the vehicle on the
rollers), the gears shall be placed in neutral and the clutch
engaged.

6.7. St eady speeds

6.7.1. “Punping” or the closing of the throttle shall be avoi ded when
passing from acceleration to the succeedi ng steady speed.

6.7.2. Peri ods of constant speed shall be achi eved by keeping the

accel erator position fixed.



E/ ECE/ 324

E/ ECE/ TRANS/ 505 } Rev. 1/ Add. 39
Regul ation No. 40

Annex 4

page 13

PROCEDURE FOR SAMPLI NG, ANALYSI S AND VOLUMETRI C MEASUREMENT OF
EM SSI ONS

Operations prior to starting the vehicle

The sanpl e-col |l ecting bags SA and SB shall be enptied and cl osed.
The rotary displacenent punp Pl shall be started without the

revol ution counter.

Sanpl i ng- punps P2 and P3 shall be started with the sw tching

val ves set for discharge into the atnosphere; valves V2 and V3
shal | be used to adjust the flow.

The tenperature sensing device T and the pressure gauges gl and g2
shal | be brought into operation

The punp revol ution counter CT and the roller revol ution counter
shal | be set at zero

Start of sanplng and volunetric nmeasurenent operations

After 40 seconds' prelimnary unladen idling and two preparatory
cycles (initial monment of the first cycle), the operations
specified in paragraphs 7.2.2. to 7.2.5. below shall be carried
out strictly sinultaneously.

The switching val ves shall be set for collection in bags SA and SB
of the sanples which are still being taken by probes S2 and S3,
and which have hiterto been discharged into the atnosphere.

The nonent of starting the test shall be marked on the graphs of
t he anal ogue recorders connected to the tenperature sensing
devices T and the differential pressure gauges gl and g2

The cunul ative revolution counter CT shall be engaged with the
punp P1.

The bl ower referred to in paragraph 6.1.3. shall be started.

End of sanpling, and volunetric neasurenent operations

The operations specified in paragraphs 7.3.2. to 7.3.5. bel ow

shall be carried out strictly sinultaneously at the end of the
fourth test cycle.

The switching val ves shall be set to close off bags SA and SB and
to discharge into the atnosphere the sanples taken by punps P2 and
P3 t hrough probes S2 and S3.

The nonent of ending the test shall be nmarked on the graphs of the
anal ogue recorders (see paragraph 7.2.3.).

The cunul ative revolution counter CT shall be disengaged fromthe
punp Pl .

The bl ower referred to in paragraph 6.1.3. shall be switched off.
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4.
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2.

Analysis of the sanples contained in the bags

The anal ysis shall begin as soon as possible, and in any event not
later than 20 minutes after the end of the tests, in order to
det er m ne:

The concentrationc of hydrocarbons, carbon nonoxide, nitrogen
oxi des and carbon dioxide in the sanple of diluent air contained
in bag SB;
The concentrations of hydrocarbons, carbon nonoxide, nitrogen
oxi des and carbon dioxide in the sanple of diluted exhaust gases
contained in bag SA.
Measuring the distance covered
The distance S actually covered shall be arrived at by multiplying
the nunber of revolutions read fromthe cunul ative counter (see
paragraph 4.1.1.) by the circunference of the roller. This
di stance shall be neasured in km

DETERM NATI ON OF THE QUANTITY OF GAS EM TTED
The nass of carbon gases shall be deternined by neans of the
foll owi ng fornmul a:

COc

1
COm = = .V.dco. —
5 10

wher e:
CO yis the mass of carbon nonoxide emtted during the test in
g/ km
S is the distance defined in paragraph 7.5. above;
d o is the density of the carbon nonoxide at a tenperature of O'C
and a pressure of 760 mm (nmercury gauge) = 1.250 kg/m?3;
CO . is the volunetric concentration, expressed in parts per
m|lion, of carbon nonoxide in the diluted gases, corrected to
take account of pollution in the diluent air
CO. = CO. -cod~(1-$
wher e:
CO . is the concentration of carbon nonoxi de, neasured in parts
per mllion, in the sanple of diluted gases contained in bac SA
CO 4 is the concentration of carbon nonoxi de, neasured in parts
per million, in the sanple of diluent air collected in bag SB
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8.1.4.3. DF is the coefficient defined in paragraph 8.4. bel ow

8.1.5.

Vis the total volume of diluted gas, expressed in m3/test,
adjusted to the reference conditions of O'C (273" K) and 760 mm
(mercury gauge):

Vv (P, - P). 273
© 9760, (T, + 273)

wher e:

V o is the volunme of gas displaced by punp Pl during one

revol ution, expressed in m3 revolution. This volune is a function

of the differences between the intake and output sections of the

punp;
N is the nunmber of revolutions nade by punp Pl during the four
cycles of the test;

P 5, is the ambient pressure in nm (nercury gauge);

P, 1is the average under-pressure during the four test cycles in

the intake section of punp Pl, expressed in mm (mercury gauge);
T, is the tenperature of the diluted gases during the four
test cycles, neasured in the intake section of punp PI.

The mass of unburnt hydrocarbons enmitted by the vehicle' s exhaust

during the test shall be cal cul ated by nmeans of the folloving

fornul a:

HC,

HC, = 100

Ly,
wher e:

HC y is the mass of hydrocarbons enmitted during the test, in
grammes/ km

S is the distance defined in paragraph 7.5. above;

d ¢ is the density of the hydrocarbons at a tenperature of 0°C
and a pressure of 760 mm, (nercury gauge), where the average
carbon/ hydrogen ratio is 1 : 1.85 = 0.619 kg/ m?3.

HCc i s the concentration of diluted gases, expressed in parts per
mllion of carbon equivalent (e.g. the concentration in propane
multiplied by 3), corrected to take account of the diluent air

1

HC, = HC —HC.(l—
c e d DF

wher e:
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8.2.4.1.

8.2.4.2.

8.2.4.3.
. 5.

4.

. 5.

.1

2.

HC. i s the concentration of hydrocarbons expressed in parts per
mllion of carbon equivalent, in the sanple of diluted gases
collected in bag SA
HCy is the concentration of hydrocarbons expressed in parts per
mllion of carbon equivalent, in the sanple of diluent air
collected in bag SB;
DF is the coefficient defined in paragraph 8.4. bel ow
Vis the total volune (see paragraph 8.1.5.).
The nmass of nitrogen oxides emtted by the vehicle's exhaust
during the test shall be calculated by neans of the folloving
formul a:

NO,. . K,

NOXM = 106

1
g.V.dNoz.
wher e:

NO v is the mass of nitrogen oxides emtted during the text,
expressed in grames/test;

S is the distance defined in paragraph 7.5. above;

dNO2 is the density of nitrogen oxides in the exhaust gases,

assuning that they will be in the formof nitric oxide at a
tenperature of O°'C and a pressure of 760 mm (nercury gauge) = 2.05
kg/ m3;

NO yc i s the concentration of the diluted gases expressed in parts
per mllion, corrected to take account of the diluent air

1

NO,. = NO,, - NO (l-
xc xe xd DF

wher e:
NO ,. is the concentration of nitrogen oxides, expressed in
parts per nillion, in the sanple of diluted gases;
NO ,q i s the concentration of nitrogen oxides, expressed in parts
per mllion, in the sanple of diluent air collected in bag SB
DF is the coefficient defined in paragraph 8.4. bel ow
K, is the humdity correction factor

1
1 -0.0329 (H - 10.7)

K, =

wher e:
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8.3.5.1. His the absolute humdity in grammes of water per kg of dry air.

6.2111. U. P
H = ———[9/ky]

R T
wher e:
8.3.5.1.1. Uis the percentage hum dity;
8.3.5.1.2. P4 is the saturated pressure of water at the test tenperature,

in
mm Hg,
8.3.5.1.3. P, is atnospheric pressure in nmm Hg.
8. 4. DF is a coefficient expressed by the fornmul a:
DF = 14.5 % vol

CO, +05C0O + HC

8.4.1. “CO CO, and HC' are the concentrations of carbon nonoxi de,
carbon di oxi de and hydrocarbons, expressed in per cent, in the
sanpl e of diluted gases contained in bag SA
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Annex 4 - Appendix 2
EXAVMPLE | OF GAS SAMPLI NG AND VOLUME- MEASURI NG EQUI PMVENT

Sb

TO ATMOSPHERE
-—

Sa

\E TO ATMOSPHERE
F3 P
[ P3
S3 R2
P

HAE— X

;’W
_ F2
Tu

=

MOTOR CYCLE
EXHAUSTS

V2

2

gl

==

TO ATMOSPHERE
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Annex 4 - Appendix 3
EXAMPLE |11 OF GAS SAMPLI NG AND VOLUME- MEASURI NG EQUI PMENT

ta the atmosghsrs

t

sampls r-—-u-i“'~

I a4 sampls collsctlon

collection bag —1-| SB !5' i by far diiuts
for diiutlan alr Y ' v 1 exhaust mixurs
flowmeters

sample probs for

dliutlzh alr i Lo lhe Bimosphers
E3 filt=re
Sytractor
L Javlca to P1
vehltls sxhausts drews In diluts
sxhaust alr
- l
- small prabs for dalarmninglion
dllute sxhaust mixture ol Lha Lolal

velums of Lha
dilule sample
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Annex 5
TYPE-I1 TEST

(Verifying the enission of carbon nmonoxide at idling speed)

| NTRODUCTI ON
Thi s annex describes the procedure for the type-I11 test defined in
paragraph 5.2.1.2 of this Regul ation

CONDI TI ONS OF MEASUREMENT

The fuel shall be the reference fuel whose specifications are
given in annex 6 to this Regul ation

The content by vol une of carbon nonoxi de and unburnt hydrocarbons
shal | be neasured i mediately after the type-l1 test, with the
engine at idling speed.

In the case of vehicles with manually operated or seni-automatic-
shift gear-boxes, the test shall be carried out with the gear
lever in the "neutral" position and with the clutch engaged.

In the case of vehicles with automatic-shift gear-boxes, the test
shall be carried out with the gear selector in either the
"neutral" or the "parking” position

SAMPLI NG OF EXHAUST GASES

The exhaust outlets shall be provided with an air-tight extension
so that the sanple probe used to collect exhaust gases may be
inserted into the exhaust outlet at |east 60 cm w thout

i ncreasing the back pressure of more than 125 nmH, 0, and wi t hout
di sturbance of the vehicle running. The shape of this extension
shal | however be chosen in order to avoid, at the location of the
sampl e probe, any appreciable dilution of exhaust gases in the
air. Wiere a notor cycle is equipped with an exhaust system having
multiple outlets, either these shall be joined to a conmon pipe or
the content of carbon nonoxi de nust be collected fromeach of

them the result of the neasurenent being reached fromthe
arithmetical average of these contents.

The concentrations in CO (C ) and CO, (Ccp ) shall be determ ned
fromthe measuring instrument readings or recordings, by use of
appropriate calibration curves.
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3. 3.

The corrected concentration for carbon nonoxi de regarding
two-stroke engines is:

10
Cco corr = Cco ﬁ(vol—%)
co co,

The corrected concentration for carbon nonoxi de regardi ng four-
stroke engines is:

15
Cco corr = Cco ﬁ(vm—%)
co co,

The concentration in C (paragraph 3.2.) neasured according to
the formul as contained in paragraphs 3.3. and 3.4. need not be
corrected if the total of the concentrations neasured (Cp + C
) is at least 10 for two-stroke engines and 15 for four-stroke

engi nes.
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Annex 6

wi th Regul ation No. 15

(E/ ECE/ TRANS/ 505/ Rev. 1, Add. 14/ Rev. 2, annex. 7))

Limts and units

Met hod

Resear ch oct ane nunber
Specify gravity 15/4°C
Rei d vapour pressure

Distillation

Initial boiling point
- 10% vol.
- 50% vol.
- 90% vol.

Fi nal boiling point

- residue ( %ol .)
- loss

Hydr ocar bon anal ysi s
- olefins
- aromatics
- saturates

Oxidation stability
Gum (resi dues)

Ant i oxi dant

Sul phur cont ent
Lead content

Nat ure of scavenger
Nat ur e of
O her

| ead al kyl
addi ti ves

99 + 1
0.742 + 0.007
(0.6 £ 0.04 bars
(8.82 + 0.59 psi

50
100
160
195

5°C

10°C
10°C
10°C

I+ 1+ I+ I+

g

18
35

4 % by vol unme
5 % by vol unme
bal ance

m n. 480 m nutes
max 4 g/ 100 m
50 ppm
0.03 + 0.015 % by wei ght
(0.57 + 0.03 g/1
(2.587 + 0.136 g/IG
nmot or m X

m n.

not specified
nil

-ASTM 2/ D 908-67
D 1298-67
D 323-58

- ASTM D 86-67

- ASTM D 1319-66 T

- ASTM D 525-55
“ D 381-64

D 1266-64 T

D 526- 66

1/ In blending the reference fuel

mat eri al s shoul d be used,
gasol i ne,

St.,

thermal Iy cracked material
2/ Initials of the American Society for Testing and Materials,
Phi | adel phi a, Pennsylvania 19103, United States of Anerica. The

unconventi ona

only conventi ona
conponents such as Pyrolysis
and notor benzol e bei ng excl uded.

Eur opean base

1916 Race

figures after the dash denote the year when a standard was adopted or

revi sed.

the years quoted above shal

Shoul d any ASTM st andar ds
remai n applicabl e unl ess al

be anmended,

the standards adopted in

Parties to the

1958 Agreenent applying this Regulation agree to replace themby |ater

st andar ds.
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}Rev.l/Add.39

REFERENCE FUEL No. 2 (CEC- RF-05-T-76)

Application:

exhaust and evaporative enission test

Regul ar gasol i ne,

unl eaded,

for

Uni ted States

of Anerica

ASTM net hod 1/

Rei d vapour pressure
Distillation 3/
- Initial

Hydr ocar bon anal ysi s
- Oefins

- Aromatics

- Saturates
Oxidation stability
Sul phur cont ent

Lead content
Phosphor us cont ent

Research oct ane nunber

boi i ng poi nt

- 10 vol. - per cent
poi nt

- 50 vol. - per cent
poi nt

- 90 vol. - per cent
poi nt

- Final boiling point

Limts and Units
mn. 91.0
2/ mn. 0.53 bar
mn. 24 'C
max. 40
- mn. 49
max. 57
mn. 93
- max. 110
mn. 149
max. 163
- max. 213
max. 10 per cent vol
max. 55
bal ance
mn. 480 mnutes
max. 0.10 per cent-w.
max. 0.005 g/|
max. 0.001 g/1

D 2699
323
86

1319

525

526 or 1266
5237
3231

1/ Equival ent
| i sted above.

2/ For tests unrelated to evaporative |osses,

3/ The figures quoted

(per cent evaporated + per cent
In reaching a decision on acceptability of a fue

Not e:
these specifications,

| SO et hods wi | |

show t he tota

be adopted when issued for al

evaporated quantities

| 0ss).

RVP can be m n.
max.

speci fications

0.55
0. 66 bar.

with relation to

reference is to be made on "Recommended procedures for
appl ying precision data to specifications for petrol eum products."”
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Annex 7
METHOD OF DETERM NI NG THE PONER ABSORBED ON THE ROAD BY
THE DYNAMOMETRI C BRAKE FOR MOTOR CYCLES

Thi s annex describes the nmethod to be used to determ ne the power
absorbed, as nmeasured on the road by a dynanonetric brake.

The power absorbed conprises, as nmeasured on the road, the power
absorbed by frictional effects and the power absorbed by the power-absorption
devi ce. The dynanmoneter is brought into operation beyond the range of test
speeds. The device used for starting up the dynanoneter is then di sconnected
fromthe dynanonmeter, and the rotational speed of the roller or rollers
decr eases.

The kinetic energy of the device is dissipated by the power absorption
unit of the dynanonmeter and by the frictional effects of the dynamoneter.
This method disregards variations in the roller’s internal frictional effects
caused by the rotating mass of the vehicle. The difference between the
stopping time of the free rear roller and that of the front drive roller can
be disregarded in the case of two-roller dynanoneters

The foll owi ng procedures will be used:

1. Measure the rotational speed of the roller if this has not already
been done. A fifth wheel, a revolution counter or some other
met hod may be used.

2. Pl ace the vehicle on the dynanmoneter or devise sone other nethod
of starting up the dynamoneter.

3. Use the fly~wheel or any other systemof inertia simulation for
the vehicl e-mass category nost commonly used with the dynanoneter.

4. Bring the dynanoneter to a speed of 50 kmni h.

5. Not e t he power absorbed.

6. Bring the dynanoneter to a speed of 60 kmni h.

7. Di sconnect the device used to start up the dynanoneter.

8. Note the time taken by the dynanoneter to pass froma speed of 55
kmh to a speed of 45 kni h.

9. Set the power-absorption device at a different |evel

10. Repeat phases 4 to 9 above sufficiently often to cover the range

of road powers used.
11. Cal cul ate the power absorbed, using the formul a:
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M, (V2- V) _ 0.03858 M,
2000 t - t

Py

P4 = power in kW

M, = equivalent inertia in Kkg;
V,=initial speed in ms (55 kmh = 15.28 m s);
V, = final speed in ms (45 kmlh = 12.50 nm's);

t =tinme taken by the rollers to pass from55 kmih to 45 kmh
12. Pl ot indicated power absorbed by the dynanoneter against the power
i ndi cated for speed of 50 kmh used as the test speed in phase 4

above.
A
34
Power 21
absorbed
P, (kW)
14
} } } } >
0 1 2 3 4

(Power indicated (KW\)




