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JAPANESE INDUSTRIAL STANDARD JIS D 1044 : 2001

Powered two-wheeled vehicles—
Measurement method of exhaust (tail pipe)
gases from spark ignition engines

Introduction This Japanese Industrial Standard has been prepared based on the first
edition of ISO 6460 Road vehicles—Measurement method of gaseous pollutants emit-
ted by motorcycles equipped with a controlled ignition engine published in 1981 with
conforming to the International Standard in the corresponding part (clauses) without
modifying the technical contents, but it has some provisions, as Japanese Industrial
Standard, adding to or altering the corresponding International Standard.

The portions given sidelines or underlines with dots in this Standard are the matters
added to or altered from the original International Standard.

1 Scope This Standard specifies measurement methods, by using analyzers, which
are dilution method as collecting the sample gas to be measured after dilution with
air and direction method as collecting the sample directly at the tail pipe(s), of gas-
eous pollutants emitted by powered two-wheeled vehicles equipped with a controlled

hereafter referred to as moped/motorcycle) during a mode driving (hereafter referred
to as “operating cycle”) or idling.

Remarks : The International Standard corresponding to this Standard is as fol-
lows.

In addition, symbols which denote the degree of correspondence in
the contents between the relevant International Standard and JIS
are IDT (identical), MOD (modified), and NEQ (not equivalent) ac-
cording to ISO/IEC Guide 21.

ISO 6460 : 1981 Road vehicles—Measurement method of gaseous pol-
lutants emitted by motorcycles equipped with a con-
trolled ignition engine (MOD) '

2 Normative references The following standards contain provisions which, through
reference in this Standard, constitute provisions of this Standard. The most recent
editions of the standards (including the amendments) indicated below shall be ap-
plied.

JIS D 1012 Automobiles—Rate of fuel consumption test methods

JIS K 2249 Crude petroleum and petroleum products—Determination of density
and petroleum measurement tables based on a reference temperature
(15 °C)
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Remarks :

JIS K 2254

Remarks :

JIS K 2255

JIS K 2258

Remarks :

JIS K 2261

JIS K 2536

Remarks :

JIS K 2541

JIS Z 8401

Remarks :

ISO 649-1: 1981 Laboratory glassware—Density hydrometers for gen-
eral purposes—Part 1 : Specification and ISO 91-1 : 1992 Petroleum
measurement tables—Part 1 : Tables based on reference temperatures
of 15 degrees C and 60 degrees F' are identical with the said stan-
dard, and ISO 3675 : 1998 Crude petroleum and liquid petroleum
products—Laboratory determination of density—Hydrometer method
and ISO 3838 : 1983 Crude petroleum and liquid or solid petroleum
products—Determination of density or relative density—Capillary-
stoppered pyknometer and graduated bicapillary pyknometer meth-
ods are equivalent to the said standard.

Petroleum products—Determination of distillation characteristics

ISO 3405 : 2000 Petroleum products—Determination of distillation
characteristics at atmospheric pressure and ISO 3924 : 1977 Petro-
leum products—Determination of boiling range distribution—Gas
chromatography method are identical with the said standard.

Petroleum products—QGasoline—Determination of lead content

Crude oil and petroleum products—Determination of vapour pressure—
Reid method

ISO 3007 : 1999 Petroleum products and crude petroleum—Deter-
mination of vapour pressure—Reid method is equivalent to the said
standard.

Petroleum products—Motor gasoline and aviation fuels—Determination

Liquid petroleum produéts—Testing method of components

ISO 3837 : 1993 Liquid petroleum products—Determination of hy-
drocarbon types—Fluorescent indicator adsorption method is iden-
tical with the said standard.

Guide to the rounding of numbers

ISO 31-0 : 1992 Quantities and units—Part 0 : General principles
is identical with the said standard.

3 Definitions For the main terms used in this Standard, the definitions given in
JIS D 1030 and the following definitions apply.

b)

exhaust gas Gaseous substance, including pollutants, emitted into atmosphere
through the tail pipe(s) while a moped/motorcycle engine is operating. For the
purpose of this Standard, the gaseous pollutants refer to carbon monoxide (here-
after referred to as CO), hydrocarbons (THC or HC), nitrogen oxides (NOx) and
carbon dioxide (COy).

test moped/motorcycle A moped/motorcycle, after subjected to breaking-in,
completed check and maintenance. For the means of breaking-in and check and
maintenance such as idling engine speed adjustment, the legal regulation and

the moped/motorcycle manufacturer’s recommendation are applied.
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c) test moped/motorcycle kerb weight Unladen mass of moped/motorcycle, of

d) reference weight (of the test moped/motorcycle) The mass correspond-
ing to the test moped/motorcycle kerb weight increased by the legal rider mass.

e) equivalent inertia The total inertia of the rotating masses of the roller and
dynamometer composing the chassis dynamometer.

Remarks: This equivalent inertia, for which the standard value determined
with respect to the reference weight of the test moped/motorcycle is
given, is to be used in setting the chassis dynamometer with the
running resistance.

f) test track To be used for measuring the running resistance of test moped/

g) operating cycle The mode of operating given in 8.2.2, to be applied for mea-
surement of gaseous pollutants emitted by moped/motorcycle, simulating a cer-
tain operation on flat paved street in a town area.

h) analyzer A generic term for non-dispersive infrared analyzer (hereafter re-
ferred to as “NDIR”), hydrogen-flame ionization detector-type analyzer (FID) and
chemiluminescence analyzer (CL).

i) dilution (measurement) method The method in which exhaust gas is diluted
with clean air and collected through a constant volume sampling apparatus
(hereafter referred to as “CVS apparatus”) to be determined the concentration
or quantity emitted of the objective pollutants in the dilute exhaust mixture.

j) direct (measurement) method The method in which the exhaust gas is col-

k) sampling equipment A device to collect sample gas and introduce it into ana-
lyzer. CVS apparatus, direct sampling apparatus and the like are applied ap-
propriately.

1) CVS apparatus Sampling device by which exhaust gas is diluted with clean
air as allowed the total flow rate to be approximately uniform and part of the
dilute exhaust mixture is collected into sample collection bag at a certain flow

m) direct sampling apparatus A device to collect directly, at the tail pipe(s), a
part of exhaust gas for the sample tested.
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4 Type of measurement methods For measuring the gaseous pollutants in ex-
haust gas, direct method and dilution method are serviceable. These methods shall
be chosen according to the properties of the sample to be measured or the test result
required. Table 1 shows each measurement method applicable to the tests, and Table 2,
analyzers to be used in each method.

Table 1 Applicable test and measurement method

Applicable test Measurement method

Measurement of concentration and calculation Dilution method
of emission quantity of gaseous pollutants in
dilute exhaust mixture

Measurement of each gaseous pollutant Direct method
concentration in exhaust gas

Table 2 Analyzers used for each measurement method

Object gaseous pollutant Dilution method Direct method
CO, CO; NDIR NDIR
THC FID ' —
HC — NDIR
NOx CL —

5 Test equipment

5.1 Test room The test room in which measurements of gaseous pollutants are
carried out shall be provided with a cooling device and chassis dynamometer, and
capable of controlling the room temperature at 25 °C £5 °C.

5.2 Cooling device The cooling device shall have a blower performance as allow
cooling of moped/motorcycle operated on the chassis dynamometer to be equivalent
to that of the actual road operation, and shall be as follows besides.

a)

b)

c)

The blower duct shall have an opening area at least 0.4 m2, and shall be ar-
ranged as that the bottom of the outlet is between 0.15 m and 0.2 m above floor
level and the distance from the outlet end to front end of the test moped/motor-

- cycle is between 0.3 m and 0.45 m.

The cooling air velocity shall be controlled as being within =5 % of the operat-
ing speed for the chassis dynamometer roller speed of 10 km/h to 50 km/h. Where
the roller speed is less than 10 km/h, the air velocity may be 0 km/h.

If the cooling device fixed in the test room does not attain the equivalent
cooling to the actual operation of the test moped/motorcycle, an auxiliary cool-
ing device may be used.

To be positioned in front of the test moped/motorcycle.
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5.3 Chassis dynamometer The chassis dynamometer shall have a performance
capable of setting as being equivalent to running resistance of the test moped/mo-
torcycle on actual road, and shall meet the requirements for each method of setting
for running resistance specified in clause 6.

6 Setting of chassis dynamometer for running resistance A running resis-
tance shall be applied, through setting of equivalent inertia and brake, to the chas-
sis dynamometer. For the setting of brake for loading, any one of the three methods
described in 6.3 shall be chosen.

6.1 General conditions of setting for running resistance

a) Accuracy of instrument The accuracy of measurement instruments used in

1) speedometer =0.5 km/h

2) coasting time measuring device *+0.1s

3) thermometer =*2°C

4) barometer =1 kPa

5) anemometer +1 m/s

b) Calibration of instrument The instruments shall be that, of which the ac-
curacy has been verified, maintained and calibrated based on the relating
manufacturer’s instruction.

¢) Measurement of running resistance In measuring running resistance on a
test track, the riding posture of the rider shall be as specified in JIS D 1036
and as follows.

d) Installation of test moped/motorcycle on chassis dynamometer The test
moped/motorcycle shall be treated as follows:

1) The test moped/motorcycle is allowed to be in a condition completed warm-
ing-up sufficiently.
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2) To make the test moped/motorcycle being in the state ridden by a rider.
The test moped/motorcycle kerb weight in this case need not correspond-
ing to the reference weight.

3) To remove such a substance possible causing slips as water and gravels
and any hazardous objects from the driving wheel tyre of test moped/mo-
torcycle.

4) To inflate the tyres at the value recommended by the moped/motorcycle
manufacturer, which shall be measured while the moped/motorcycle is stand-
ing still on a horizontal plane before (cold) starting. When it is installed
on a chassis dynamometer, however, if the roller diameter of the chassis
dynamometer is less than 0.5 m, the tyre pressure may be adjusted within
a limit of 1.5 times the moped/motorcycle manufacturer’s recommendation
as allow the test moped/motorcycle approaching the state of running on a
flat paved road.

6.2 Setting for equivalent inertia The chassis dynamometer shall be set for
the equivalent inertia with selecting either of by the reference weight of the test
moped/motorcycle or by the standard value of equivalent inertia, IM, corresponding
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Table 3 Standard value of equivalent inertia and power
absorbed at 50 km/h constant speed running

Reference weight Standard value of Power absorbed at 50 km/h
equivalent inertia (%) constant speed running
m (kg) IM (kg) Pyso (kW)
mz 85 80 085
85<ms 9 90 0.86
95 <m =< 105 100 0.88
106<m=115 110 0.90
115<m =125 120 0.91
125 <m =135 130 0.93
135 <m =< 145 140 0.94
145<m < 165 150 0.96
165 <m = 185 170 | 0.99
185 <m < 205 190 1.02
206 <m =225 210 1.05
225 <m =245 230 1.09
245<m =270 260 1.14
270 <m < 300 280 1.17
300<m =330 310 1.21
330<m =360 340 1.26
360 <m < 395 380 1.33
395<m =435 410 1.37
435<m =475 450 1.44
475 <m =515 490 150
515 <m=555 530 157
hereafter every 40 kg | hereafter every 40 kg | hereafter Pys=0.001 6IM +0.72(*)

Notes (1) The deviation in equivalent inertia shall be within +1 %
of the set value.

(2) The calculated value shall be rounded off to two decimal
places.

6.3 Setting for load For the setting for load, any one of the specified methods,
power absorbed correspondiri.;-g“%nthﬂéAEé's-fur-ﬂap'é-afrx-i&b"x'cycle reference weight (here-
after referred to as “equivalent inertia method”), shall be applied.
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6.3.1 Setting for load by coasting method This method for the setting for load,
in which allow the test moped/motorcycle coasting on the test track to measure the
time elapsed for the deceleration (hereafter referred to as “coasting time”) and, cal-
culating the objective running resistance under the standard atmospheric conditions
from the coasting time, apply a running resistance equivalent to that value to the
test moped/motorcycle installed on the chassis dynamometer, shall be carried out as
follows.

a) Measurement of running resistance The running resistance shall be mea-
sured as follows:

1) The specified speed shall be 20 km/h, 30 km/h, 40 km/h and 50 km/h.

2) For the measurement, while the test moped/motorcycle is allowed coasting
from at a speed exceeding the specified speed +5 km/h, the elapsed time in
the deceleration from the specified speed +5 km/h or +10 % to the specified
speed —5 km/h or —10 % shall be measured in a unit of 0.1 s or less.

During the measurement of coasting time, the operation of brake or steering
shall not be applied and the gear shall be in the state of in neutral or the
clutch disengaged. For a test moped/motorcycle equipped with an auto-
matic gear box incapable of being in the state of gear in neutral or clutch
disengaged, after checked on the running stability, the relevant vehicle shall
be made running, by means of traction and the like, to a speed equal to or
exceeding the specified speed, and then only the test moped/motorcycle shall
be allowed coasting.

3) The measurement of coasting time at each specified speed shall be made
for each three times in both directions, and those mean values (hereafter
referred to as “mean coasting time”) shall be taken to be rounded at deci-
mal two places by the method of JIS Z 8401.

For the coasting times in each of both directions, the ratio between the
respective maximum and minimum values shall not be exceeding 1.1, and
a re-measurement shall be made for the specified speed at which the ratio
is exceeding 1.1.

b) Calculation of objective running resistance The objective running resis-
tance (Fo) shall be calculated as follows using mean coasting time (¢) measured
in a).

1) Obtain running resistance in each specified speed by the formula (1).

7o (M + M)
3.6xt

where, F : running resistance at each specified speed (N)

M : total mass of the test moped/motorcycle including
rider mass and instruments at measurement of
running resistance (kg)

M, : equivalent inertia of rotating parts mass (kg)

(7.0 % of the relative vehicle mass stated by the
manufacturer in general. It may be obtained by
actual weighing or calculation)
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¢t : mean coasting time at each specified speed (s)
Vu: coasting speed at commencement (km/h)
V.. coasting speed at ending (km/h)
2) Based on the running resistance at each specified speed obtained from for-

mula (1), to represent the running resistance, which is taken as a quadratic
function of speed by means of least squares method, as formula (2).

F o 4 BV 2 ceeeitiiereeiiieeeee st rrreane s aeinieasea e e eeanre s s abe e aaanan (2)
0= (ZK?XF - K 3K F)
© nZK?-(K)
_ nXK.F, - 2K, 3F,
nZK® - (ZK;»?
Ki = Vi2
where, F: running resistance (N)

a : equivalent value to rolling resistance (N)

b : equivalent value to coefficient of air resistance
[N/(km/h)2]

V: speed (km/h)
n : number of data
F;: running resistance at each specified speed (N)
K;: square of each specified speed [(km/h)2]
Vi: each specified speed (km/h)
3) To correct each coefficient obtained from formulae (2) into that under the
atmospheric condition by using formulae (3) to round it off, according to

JIS Z 8401, to the nearest tenth. This value shall be taken as the objec-
tive running resistance.

FO =ag + bOVZ ................................................................... (3)
ao=(a — bv?) [1+0.006(T. — 20)]

T. +273
bo=0.345b ——2
P .
where, Fy: objective running resistance (N)

ao: equivalent value to rolling resistance under stan-
dard condition (N)

bo: equivalent value to coefficient of air resistance
under standard condition [N/(km/h)?]

v : mean value of wind velocity component parallel
to the test track (km/h)

T.: mean ambient temperature at the test track (°C)

P : mean atmospheric pressure at the test track (kPa)
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¢) Setting of brake With the chassis dynamometer on which the test moped/
motorcycle is placed, the setting device shall be adjusted as that the sum of the
braking force of the chassis dynamometer including the resistance inside the
test moped/motorcycle driving system and the friction resistance inside the chassis
dynamometer driving system shows a corresponding value to the value of the
objective running resistance.

d) Verification of set load The load which has been set shall be verified as fol-
lows.

1) The verification speed shall be 10 km/h, 20 km/h, 30 km/h, 40 km/h and
50 km/h.

2) For the verification, with the test moped/motorcycle allowed to coast from
a speed exceeding the verification speed +5 km/h, the time elapsed while
decelerated from the specified speed +5 km/h or +10 % to the specified speed
~5 km/h or —10 % shall be measured in a digit of 0.1 s or less. The mea-
surement of coasting time shall be made for twice on each specified speed,
and each of their mean values shall be obtained to be rounded off, accord-
ing to JIS Z 8401, to two decimal places.

3) By use of each mean value of coasting time obtained in 2), the running
resistance for setting to the chassis dynamometer, F., shall be calculated
by formula (4) to be rounded off, according to JIS Z 8401, to the nearest

tenth.
(IM + M,)
) A i VA 7. PP 4
3611, ( L) (4)
where, F.: running resistance for setting as each verification
speed (N)

IM : equivalent inertia (kg)

M, : equivalent inertia of driving system rotating parts
mass of test moped/motorcycle (kg)

(It is 4.0 % of the relating vehicle mass stated by
the manufacturer, in general. It may be obtained
by means of weighing or calculation.)

tc: mean coasting time (s)
Vu: coasting speed at commencement (km/h)

V. : coasting speed at ending (km/h)

4) The difference between the running speed for setting at each verification
speed and the objective running resistance at the relevant speed shall be
within £5 % of the relevant objective running resistance.

6.3.2 Setting for load by limited throttling method To drive the test moped/
motorcycle equipped with a device (hereafter referred to as “throttle control device”)
for limiting the throttle valve opening rate (hereafter referred to as “throttling rate”)
in a constant speed running on the test track at the specified speed. This load set-
ting method, in which the running resistance value is set with the throttling rate
being equal to that of the test moped/motorcycle placed on the chassis dynamom-
eter, shall be carried out as follows.
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a) Measurement of running resistance on test track The measurement of
running resistance on the test track shall be as follows.

1) For the purpose of measuring speed in this test a vehicle equipped speed-
ometer or an electrical apparatus shall be used. The electrical apparatus
shall be so installed, by using any means of phototube, tape switch and
the like and based on JIS D 1037, as capable of measurement for a range
of 50 m or longer.

2) The specified speed shall be 50 km/h. In this running test, the gear en-
gagement may be selected so as capable of steady running, and such gear
engagement used shall be recorded in the format of Attached Table 1.2.

3) The throttle control device shall be preliminarily subjected to adjustment
or inspection as limiting the throttling rate to the running at the specified
speed £5 km/h. The adjustment and the like for limiting the throttling
rate shall be carried out as follows.

the throttle control device need not be used.

3.2) The throttle control device, for which such a mechanical or electrical throt-
tling meter as partial ring is used, shall be attached in the throttle.

Further a recorder or other device capable of telling that the throttle
control device is full-open shall also be attached. For such device for rec-
ognizing the throttle control device or the throttle being in full-open, the
vehicle equipped lighting system may be used.

The same throttle control device shall be used for the test of constant
speed running on the test track and for setting for the load on the chassis
dynamometer.

3.3) For using an electric throttle control device, it shall be completed the zero
and span adjustments just before the running speed measurement and just
before the setting of the chassis dynamometer brake.

3.4) For the specified speed running, constant running speeds for each twice
in the both directions, go and return, shall be measured. For these mea-
sured values, after confirming that the difference between the maximum
and minimum values is within 5 % of the maximum value, the mean value
shall be obtained to be rounded off, according to JIS Z 8401, to the near-
est tenth, and taken it as the objective running speed.

b) Setting of brake The test moped/motorcycle is then placed on the chassis dy-
namometer, the throttle control device being in locked position obtained by the
test track running, and allowed to run at a constant speed with the same gear
engaged as using in the test track running. Then the load control brake of the

For the purpose of serving the load verification, the value of the power ab-
sorbed by the chassis dynamometer brake at 50 km/h running including the me-
chanical loss shall be measured, after the setting for the objective speed.
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