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Foreword

ISO (the Intarnational Organization for Standardization) is a worldwide federation of
national stantlards bodies (ISO member bodies). The work of developing International
Standards is| carried out through ISO technical committees. Every member body
interested in [a subject for which a technical committee has been authorized has the
right to be représented on that committee. International organizations, governmental
and non-governmenta, in liaison with 1SO, also take part in the work.

Draft internakional Standards adopted by the technical committees are circulated to

the member
the 1SO Cou

International

bodies for approval before their acceptance as International Standards by
heil.

Standard 1SO 7860 was developed by Technical Committee ISO/TC 22,

Road vehicles, and was circulated to the member bodies in May 1982.

It has been gdpproved by the member bodies of the following countries :

Austrig Hungary Boland
Belgium Iran Romania
Brazil Italy South Africa, Rep. of
China Japan Spain
Egypt| Arab Rep. of Korea, Dem. P.°Rep. of  United Kingdom
Franc Korea, Reps«.of UsA
Germagny, F.R. Netherlands) * USSR
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7.1.4 Tolerances

7.1.4.1 A tolerance of + 1 km/h on the theoretical speed
shall be allowed during acceleration, during steady speed, and
during deceleration. If the motorcycle decelerates more rapidly
without the use of the brakes, the requirements of 7.5.5.3 shall

apply.

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

b) gravimetric method;
c) flowmeter method;
d) carbon balance method (for four-stroke engines only).

Other methods cari be used if it can be proved that the results
given are equivalent. .

7.3.2.1 Fuel shall -be supplied to the engine by a device
capable of measuring the quantity of fuel supplied with an ac-
curacy of = 2 %, which does not interfere with the supply of

7.1.4.2 The

7.1.4.3 The
indicated in f

time tolerance shall be £ 0,5 s.

speed and time tolerances shall be combined as
gure 1.

7.2 Engin¢ fuel and lubricants

For the test
RF-03-T-80 s

the reference fuels CEC RF-05-T-79 or CEC
hall be used. The. lubrication -of the engine, in-

cluding enginps lubricated by mixture, shall comply, as to grade
and quantity pf oil, with the manufacturer's recommendation.

7.3 Test elquipment

7.3.1 Rollef bench

The main characteristics of the roller. bench shall be as
follows”,:

— - Numbper of points of contact between tyrels) and
roller(s) : pne to each driven wheel

— Rolleq diameter : > 400 mm
— Rollef surface : polished metallic

- Edua jon of the power absorptioen ctrve :

the power absorbed (P,) by the brake and the internal fric-
tions of the bench shall be s

— 0K P, < kv3,1#-0,05 kv3, + 005PV50forspeeds
legs than 124km/h

— P = 4v¥8% 0,05 k3 0,05 P,5 (without being
ndgative) for speeds greater than 12 km/h

fusiTo the engine, YWhere the measuring system is volumetric,
the temperature of fuel in the device or in the outlet of the

device shall be measured.

- Switching from the normal supply- system to

he measuring

supply system shall be effected by avalve systen and shall take

no more than 0,2 s.

7.3.2.2 For the carbon\balance method, the tpst equipment

shall be in compliance-with 1SO 6460.

7.3.3 Annex.B\gives the description and the methods of use

of the approptiate devices.

7.4 - Preparing the test

7:4.1 Setting of brake

The brake shall be so adjusted as to absorb a po
to that of the motorcycle on the level at 50:km/
of setting in 1SO 6460).

wer equivalent
h (see method

If it is not possible to carry out this power medsurement, the
brake shall be adjusted in accordance with tablg 2.

7.4.2 Adjustment of equivalent inertias to
motorcycle translatory inertias

the

The inertia simulation system shall be adjusted t¢ obtain a total
inertia of the rotating masses representing the motorcycle kerb
weight, in accordance with the limits given in tgble 2.

7.4.3 Conditioning of motorcycle

7.4.3.1 Adjustment of the tyre pressures

NOTE — It can be assumed that the power lost between the tyre(s) and
the roller{s) equals the loss between the tyre(s) and the road.

7.3.2 For measuring the fuel consumption, one of the follow-
ing methods may be used depending on the characteristics of
each method and on the type of test to be performed {conven-
tional driving cycle or constant speed)

a) volumetric method;

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

The tyre pressures shall be those recommended by the

manufacturer for normal road use conditions.

7.4.3.2 Load on the driving wheel

The load on the driving wheel shall be within *

3 % of that of

a matorcycle in normal road use with arider of 75 + 5 kg in the

upright position.
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Table 2 — Setting of brake

1SO 7860-1983 (E)

7.5.2 Starting up the engine

NOTE - |additional masses may be replaced by another device, pro-
vided that) it is demonstrated that the results obtained are equivalent.

7.5 Prpcedure for tests on the roller bench
7.5.1 Special conditions for carrying out the cycle

7.5.1.1 [The temperature in the room housing the roller bench
shall be Hetween 20 and 30 °C throughout the test and approxi-
mate as glosely as possible that of the room in which the motor-
cycle wap conditioned for the test.

7.5.1.2 [The motorcycle shall be as nearly level/as possible
when tested in order to prevent abnormal fuel distribution and
where agpropriate, engine oil distribution.

7.5.1.3 [Throughout the test, a vafiable speed cooling blower
shall be J)ositioned in front of the motorcycle, so as to direct
cooling gir to the engine in amanner which simulates actual
operatind conditions. The/blower speed shall be such that,
within the operating range-of 10 to 50 km/h, the linear velocity
of the aif| at the bloweroutlet is within + 5 km/h of the cor-
respondi:lg roller speed. At roller speeds of less than 10 km/h,
air velocity may.be zero. With the manufacturer’s agreement,
engine cpoling ¢an be effected by a constant speed biower
giving a purrent of air delivered at a speed between 20 and
50 km/h.
least 0,4 m2 and the bottom of the biower outiet shaii be be-
tween 15 and 20 cm above floor level. The blower outlet shall
be perpendicular to the longitudinal axis of the motorcycle be-
tween 30 and 45 cm in front of its front wheel. The device used
to measure the linear velocity of the air shall be located in the
middle of the stream at 20 cm from the air outlet. This velocity
shall be as nearly as possible steady across the whole of the
biower outlet surface.

7.5.1.4 When the cycle is carried out, the speed considered
shall be that of the rollers. During the test, the speed shall be
plotted against time so that the validity of the cycles performed
can be assessed.

: . Power The engine shall be started up by means of the devices pro-
Motorcycle kerb E lent
° oweyighet o c!:::,;i:n alt’:m:edkby vided for this purpose, such as the choke, the starter valve,
€ brake . e .
m, kg M, kg Pyso, kW etc., according to the manufacturer’s instructions.
m< 30 100 0,88
30<m< 40 110 0,90 7.5.3 Idling
40 < m< 50 120 0,91 :
50 < m < 60 130 0,93 ,
60 < m< 70 140 0,94 7.5.3.1 Manual change gear-box.
MNM<m< 90 150 0,96
1?2 i Z : 112 }Zﬂ ?ﬁ 75.3.11 Dunng periods of idling, the clutch shall be engaged
130 < m < 150 210 1:05 and the gears in neutral.
190 < m < 170 230 1,00
10 <m <135 260 114 7.5.3.1.2 To enable acceleration to.be'performed according to
! g : m 2 gﬁg ‘;‘?g }Z the normal cycle, the motorcycleshall be placed in first gear,
o5 < Z < 985 340 1'26 with the clutch disengaged, within 5 s befgre the acceleration
245 < m < 320 380 133 following the idling period”considered.
320 < m < 360 410 1,37
340 < m < 400 450 1,44 7.5.3.1.3 The first\dling period at the beginning of the cycle

shall consist of 6 siof idling in neutral, with
and 5 s in first gear, with the clutch diseng

7.5.3.1.4./ For the idling periods in the mi
the corresponding times shall be 16 s in ne
gear.with the clutch disengaged. These tim

the ciutch engaged
aged.

Hdle of each cycle,
itral and 5 s in first
es may be modified

ifitnecessary when the motorcycle tested hj(s not sufficient ac-

celerative capacity to follow the theor
(see 7.1.2.2).

7.5.3.1.5 The idling period between twd

ical driving cycle

successive cycles

shall comprise 13 s in neutral with the clut¢h engaged (except

for the cases considered in 7.1.2.2).

7.5.3.2 Automatic gear-box and torque converter.

The gear selector shall be locked at the start of the test and

shall remain in the position defined in7.1.
whole of the test.

7.5.4 Acceleration

3.2 throughout the

7.5.4.1 Acceleration shall be so performed|that the rate of ac-
celeration is as constant as possible throughout the phase.

7.5.4.2 If acceleration cannot be carned o)

meti;od prescnbed in 7.1.2.2.

7.5.5 Deceleration

t in the prescribed

—accordance with the

7.5.6.1 Ali deceleration shall be effected by closing the
throttle completely, the clutch remaining engaged. The clutch
shall be disengaged independently of gear selection, at a speed
of 10 km/h or before the engine starts to idie roughly.

7552 If the rate of deceleration is slower than that pre-
scribed for the corresponding phase, the motorcycle brake shall
be used to enable the cycle to be followed.


https://standardsiso.com/api/?name=dbd5e829368d581e2d375e838bc65614

ISO 7860-1983 (E)

7.5.5.3 If the rate of deceleration is faster than that prescribed
for the corresponding phase, the timing of the theoretical cycle
shall be restored by a period of constant speed or |d||ng speed
merging into. the following .operation.

7.5.5.4 At the end of the deceleration periods (the motorcycle
being stationary on the roller), the gears shall be in neutral and

7.7.3 If the fuel consumption is measured by the carbon
balance method, the following formula shall be used where the
masses of CO, HC and CO, are measured according to
paragraph 7.3.2.2 :

1000 x d x 0,866

the clutch engaged.

7.5.6 Constant speed

7.5.6.1 "Purmmmmmm—mmmm; e
avoided whef passing from acceleration to the following con-

stant speed.

75.6.2 Peri

¢ = :
"7 10,429 x CO) + (0,866 x HC) + (0,273 x CO,)

where

d is the relative density of the fuel;

bds of constant speed shall be achieved by keep-

ing the throtfle position fixed.

7.6 Meas:[rement of fuel consumption

Fuel consum
tity of fuel co|

tion shall be determined by measuring the quan-
hsumed during two consecutive operating cycles.

7.7 Calculation of results

7.7.1 Ifthe
consumption

uel consumption is measured gravimetrically, the
C shall be expressed, in litres per 100 km, by con-

verting the easurement. M (fuel consumed expressed in

kilograms) by

means of the formula :

M
~— 100 litres/ 100 km

CO- is the the mass. of carbon monoxide
grams per kilometre;

HC is the mass of hydrocarbons; expresse
kilometre;

CO, isthe mass of carbon dioxide, expressg
kilometre.

In this case the consumption C, is expressed in
litre.

7.7.4 Case.offuel/oil mixture

The volume of oil used during the test shall be

7.7.56 Whatever the measuring method used, t!
be expressed in litres per 100 km.

7.8 Presentation of results

expressed in

H in grams per

kilometres per

Heducted.

he results shall

¢ mean of the
ance with 7.6

nidling period
bnsumption is

basurements is
heasurements,
He to obtain a

for both diesel and petrol fuel this is 0,001 K-';

T, is the reference temperature expressed in kelvins;

Ty is the fuel temperature. measured at the burette ex-
pressed in kelvins..

K is found from the following table :

C = —
D x|o
: 7.8.1 The fuel consumption on a conventiond driving cycle
where shall be determined by establishing the arithmet
. . : ) amount of fuel consumed, measured in accord
@ s the dlensity {mass/volume) of the(fuetin the reference and 7.7 above, during three consecutive measlirements. Be-
conditiong (20 °C), in kilograms per-cubic decimetre; tween consecutive pairs of cycles, there may beJ‘
of not more than 60 s during which no fuel ¢
D is theldistance covered during the test in kilometres. measured.
7.2.2 I the fuel consumption is measured volumetrically, the 7.8.2 . If the difference between the extreme mg
consumption|C shall be éxpressed in litres per 100 km by the more than 5 % of the mean value of the three n
formula : ' further measurements shall immediately be ma
degree of accuracy of measurement at least eqyal to 5 %.
: V1 |4oa ¢T, - Tell ‘
C= — o » 100 7
: Y74 - mmcmated by the
formula :
where
! S 100
V is the measured volume of fuel consumed in litres; Accuracy = K x "“\/’—1» X ol %
o is the coefficient of volumetric expansion for the fuel; where

Number of measurements| 4 5 6 7

K 3,2128)26]25

2412323

d in grams per .
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n is the number of measurements;

C;

i

is the amount of fuel consumed during the ith
measurement;

C is the arithmetic mean of » values of C.

7.8.4 Iflan accuracy of measurement at ieast equal to 5 % is
not obtalned after ten measurements, the test shall be carried
out with|another motorcycle of the same type.

8 Constant speed test
8.1 Gaeneral requirements

8.1.1 Measurement of fuel consumption of a motorcycle
based or] the constant speed method shall be performed on a
road.

8.1.2 Fyel shall be supplied to the engine by a device capable
of measyring the quantity of fuel supplied with an accuracy of
+ 2 %, Which does not interfere with the supply of fuel to the
engine. |Where the measuring system is volumetric, the
temperature of fuel in the device or in the outlet of the device
shall be fmeasured. :

8.1.3 Spwitching from the normal supply\ system to the
measuring supply system shall be effected by a valve system
and shall take no more than 0,2 s.

8.1.4 Ahnex B gives the description and the methods of use
of the agpropriate devices,

8.2 Rider and riding position

8.2.1 The rider shall wear a well-fitting suit (one-piece) or
similar clpthing and a protective helmet.

1SO 7860-1983 (E)

8.3 Test track

8.3.1 The test track shall allow a steady speed to be main-
tained. It shall form a closed circuit of at least 2 000 m in
length, have a minimum radius of 200 m and the surface shall
be in good condition (closed circuit track).

' The measurement of consumption shall be performed driving a

number of complete laps.

8.3.2 A straight road may be used however provided that a
e i i iregtions. The gradient
shall not exceed 2 %.

The test track shall be clean, smaath, coyered with asphalt,
concrete or a similar material.

The test track shall be freé\of-any significant film of water.

8.4 Atmospheric conditions
— Relative humidity : less tha.n 95 %
— s Maximum wind speed : 3 m/s
—  Maximum wind speed for gusts : §m/s

~ — Air temperature : 278 to 303 K

Reference conditions :
— Pressure : Hy = 1000 mbar
— Temperature : T = 293 K

—~ Relative air density : dy = 0,919 7

The relative air density when the moforcycle is tested,
calculated as described below, shall not differ by more than
7.5 % from the air density under the refergnce conditions.

The relative air density shall be calculated by the formula :

H T
dT=d0X——IX—0
Hy ~Tp

8.2.2 The rider shall have a mass between 75 and 80 kg and
be between 1,70 and 1,80 m tall.

8.2.3 He shall be seated on the seat provided for the rider,
with his feet on the foot-rests and his arms normally extended.

This position shall, nevertheless, allow the rider at all times to
have proper control of the motorcycle during the test. .

The position of the rider should remain unchanged during the
whole measurement; the description of the pasition shall be in-
dicated in the test report or shall be replaced by photographs.

where
dy is the relative air density at test conditions;
Hy  is the test pressure;

Ty is the absolute temperature during the test in kelvins.

8.5 Test method

8.5.1 The test shall be performed at a constant speed in the
highest gear. The maximum speed of the motorcycle shall be
measured as described in 1SO 7117,
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The test shall be carried out at the speeds defined in table 3.

Table 3
Maximum speed
of the motorcycle, v Test speed
km/h km/h
130 < v 120 and 90
100 < v € 130 90 and 60
70 < v € 100 60 and 45
v 70 . 45

The average speed for each test shall not differ from the
reference speed by more than 2 km/h.

The fuel consumption for each test run shall be calcuiated from
the formula in 8.5.4.

8.5.3.2 The difference between the two lower calculated
values shall be not greater than 5 % of the average value of
these two and the same condition shall apply for the two higher
calculated values. The value of the fuel consumption at the ap-
propriate reference speed shall be calculated by linear inter-

8.6.2 For the test, the reference fuel shall be used. The
lubrication of the engine including lubrication by mixture shall
comply with the manufacturer's recommendation.

8.5.3 Detetmination of the consumption

8.5.3.1 To ¢letermine the consumption at a steady reference
speed (see figure 2), four tests shall be made; two at an
average spedd less than the reference speed and two at an
average speef exceeding the reference speed. During each test
run, the speed shall be kept steady within + 2 km/h; a
tolerance of = 3 km/h'is permissible for the 120 km/h test.

potation as showrm i the diagraninm figure 22—

8.5.3.3  If the condition. in 8.5.3.2 is.net achigved for either
pair of calculated values then the four test|runs shall be
repeated. If after ten attempts thérequired consfstency has not
been achieved another motorcycle shali be selected and sub-
jected to all the tests specified in this procedure.

8.5.4 Calculation or the results

The caiculation shall be made in the same manher as in 7.7.

Consumption

\—Average comsumption

Ve 90

Speed, km/h

The four crosses correspond to the calculated values for each test run. Cy is the value calculated for the consumption, at the reference speed vq over

the test distance.

Figure 2 — Example of calculation for an average speed of 90 km/h
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Annex A

Motorcycle description

(This annex forms an integral part of the standard.)

-1SO 7860-1983 (E)

Trade NAME IMArK) 1 .t i i e e e e et e e e e e e e e e i
1Y, Yo L= I O
Manufacturer'snameand address @ ....... ... ... i e e e e et e

If applicabie, name and address of manufacturer’'s representative @ ...t

Motorc

cle mass. :
0] To 1= o O
reference

A MU § oottt it ettt e e e e et e e e e e e e e N T

Gear-box : manual/automatic?

Numberlof gearratios (speeds) @ ... ...t

Gear ratjos? :

11 e T | S
oTeToTaTo I 1= |
ird gEar & . R .
070 T 0 I 1=
ifthgear: ..............., O\ S S e
thhgear: T 0

Drive ratios :

Engine
Make :
Model :

£ 110 aT= T

L= S 0 S L AP

o T 9T TR [0 8 1< T A0 PO

Hynamic rolling BireUMTerence @ ... ... . e e

description34)

..........................................................................................

Cycle : two-stroke/Tour-stroke 17

Number

and layoutofcylinders : ............. ... B

Engine size :

— bote: ... e mm
— stroke @ ... e mm
—~ cubiccapacity : ....... .00 cm3

1) Strike out as applicable.

2) In the case of power-driven vehicles equipped with automatic shift gear-boxes, give all pertinent technical data.

3) In the case of unconventional engines and systems, particulars equivalent to those mentioned here shall be supplied.

4)' Drawings of the combustion chamber and- of the piston, including the piston rings shall be supplied.
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Compressionratio2) ; ........... .ol
REferenCe fUBL & . . it it e ittt e e i e e e e e e e e
Cooling system : water/air/other {specify)3) & ... ... . i e

Supercharger with/withoutd description of the system :
Device for recycling crank-case gases : yes/no3! 4 '

AT B tYDB ) & ittt et e e e e e
System of IUDICAtION & ... .. e e e

{two-stroke engines : separate/by. mixture3})

Additional anti-pollution devices (if not covered by another heading) : yes/no3 4

Air intake and fuel feed
NOTE — Descriptions and diagrams of air intakes and their accessories (dashpot, heating device, additional air intakes, etc.} shall

e or { Curve of fuel.delivery
plotted against air flow3) 4

Closuresetting2 @ ... ... .. .c.iiiieivininnneinns)

Feed pump ¢
Make :
Type: .....

Pressure? 4 ;

Delivery. . ...

....mm3 per strokéatpump speedof.......... r.p.m2:
NOTE — A chdracteristic graph_ may.be supplied instead. '

Injector(s) :
Make :

............................................................................................

be supplied.

Type : ......

Calibration

NOTE — A characteristic graph may-be supplied instead.

Volume combustion chamber + cylinder capacity

1} Compression ratie = Volume combustion chamber
2) Specify the tolerance.

3} Strike out as applicable.

4) Diagrams and descriptions shall be supplied.

10
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Valve timing :

Timing for mechanically operated valves & . ... .. . e e e
Maximum lift of valves and angies of opening and closing in relationtodeadcentres : ............ ... i FETRR
Reference-and/or setting clearance® : .................... s O P e S
Distribution by ports (2-stroke eNgINE) & . ..ottt e e e e e e e e
Volume of crank-case cavity With piston @t tOC & ... .. .t it ittt e e e et e

Reed valves : yes/no12)
NOTE —. A description with dimensioned drawing of inlet ports, scavenging and exhaust, with corresponding timing diagram shall be supplied.

Ignition :
IgNItiON SYSteM tYPE & oo e e e e ey R
Make © | e FR U S S
Model . . e e N

Ignition Advance curved) & ... N

gnition ming 3l & L e e e e i

Contact-PoINt Gap3) 1 L e e e N e
Dwell angle @ . e e i e e P P VP I e

Exhaust|system?) :

Additiorjal information on test conditions :

Fuelused @ ... i i e P

Lubrican{ used :
—AKE i e e
e /1 ZS Sl T S A PN ST

(State pgrcentage of oil in mixture if fubricant and fuel mixed.)

Spark pldgs
- (< L P
e - T S
— sparkgapsetting: .CeY...... ... Y B

Ignition doil :
— nhake : . =L L

L .51 S YA G

L1 | 2
B 7 2L S
Idling system : desCription Of SBttiNG & .. ... et i e e e e e e e e e e e

1} Strike out as applicable.
2} Diagrams and descriptions shall be supplied.

3) Specify the tolerance.

1"
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Engine performance :

idling speed ......... r.p.m.
Engine speed at maximum power ........ .r.p.m.1

Maximum power (ISO reference method) ¢ ...t kW (see ISO 4106.)

1) Specify the tolerance.

12
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