JAPANESE AUTOMOBILE STANDARD

JASO T 902-95

Mopeds and motorcycles-Measuring method of
visible smoke for two stroke cycle gasoline engines

1. Scope
This standard specifies the testing method for
measuring visible exhaust smoke from mopeds
and motorcycles (hereinafter referred to as
“motorcycles”) on which a two stroke cycle gas-
oline engine is mounted.
Remark:
The applicable standards to this standard are as
follows.

JIS D 0109 Glossary of terms relating to
mopeds and motorcycles

JIS D 1035 Mopeds and motorcycles-Method
of acceleration test

JIS D 8005 Light extinction type smokemeters
for measuring automotive diesel
exhaust

JIS K 2202 Motor gasoline

JASO M 345 Two stroke gasoline engine oils
ISO 7860 Motorcycles - Methods of measuring
fuel consumption

2. Definitions
Definitions of major terms used in this standard
are as follows.

(1) Visible smoke concentration
Concentration of visible smoke (generally
called white smoke or blue smoke) ex-
hausted from a muffler during the operation
of motorcycles.

(2) Reference oils
Lubricants for two stroke cycle engines
specified as reference oils in JASO M 345,
JATRE (JAPANESE T WO STROKE CYC-
LE ENGINE REFERENCE QIL}-1 or JATRE
-3 is specified.

(3) Driver’s aid
System which is installed on a chassis
dynamometer and displays specified oper-
ating conditions such as running modes,
shift gear positions, and others.

{(4) Preconditioning of muffler for deposit
removal
Operation to remove visible smoke deposits
adhered on the internal surfaces of the
engine and muffler beforehand by operating
the test motorcycle under high load to make
the test conditions uniform.

(5) Driving cycle
Operation to accumulate visible smoke de-
posits on the internal surfaces of the engine
and muffler by operating the test motorcycle
in specified driving modes.

(6) Opacity
Value indicated by the optical visible smoke
densitometer (hereinafter referred to as
“smokemeter”). The values 0 % and 100 %
indicate that no visible smoke is exhausted
and no light is transmitted by visible smoke,
respectively.

3. Test conditions

3.1 Meteorological conditions

The meteorological conditions shall be as fol-
lows.

(1) The atmospheric pressure shall be desir-
ably within the range of 100 = 10 kPa.

(2) The atmospheric temperature shall be de-
sirable within the range of 25 = 5 °C .,

(3) The relative humidity shall be desirably
within the range of 40 to 95 %.

(4) The wind speed in road test to measure the
running resistance shall be 3 m/s or below
for average speed and desirably 5 m/s or
less for the gust.

3.2 Test equipment
The test equipment shall be as follows.

(1) The chassis dynamometer shall be desir-
ably of an indoor type capabile of setting the
running resistance of the test motorcycle
and having an absorbed energy capacity
enough to run it at a speed of up to 120
km/h.

(2) The cooling system used to cool the engine
and muffler shall have an air blowing port
area of 0.4 m? or more, be able to set its
bottom end within the range of 0.15 to 0.2
m, and use an air velocity that can be
synchronized with the motorcycle speed.

(3) The driver’s aid shall be that in which the
speed in a specified mode can be synchro-
nized with the peripheral speed of the drum
of the chassis dynamometer.
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(4) The air conditioner shail desirably meet the
meteorological conditions other than atmo-
spheric pressure.

(5) The exhaust system-shall be able to ex-
haust emission to the outside of the test
room.

3.3 Test motorcycle
The test motorcycle conditions shall be as fol-
lows.

(1) The loading conditions of the test motor-
cycle are that the motorcycle is under
empty condition(’) and occupied by one
person.

Notes(') : The empty condition is a state
specified in JIS D 0109 in which
fuel(?), engine oil(*), tools, and
others (excluding spare parts
and other portable parts) are
mounted on the test motorcycle
as specified. The motorcycie
mass in this state is called the
kerb mass.

(*) : Motor gasoline No. 2 specified in
JIS K 2202 or equivalent shall be
used for fuel. If motorcycle man-
ufacturer specifies a specific fuel,
it shall be used.

(*) : Engine oil specified or recom-
mended by the motorcycle man-
ufacturer or reference ol
specified in JASO M 345 shall be
desirably used for engine oil.

(2) The engine, speed control system (throttle
cable), engine oil controll system (oil pump
control cable, etc.), transmission system,
brake system, tyre inflation (on cool condi-
tion), and others of the test motoreycle shall
be adjusted and maintained before hand.
Reference: The information and data on

fuel, engine oil, maintenance,
and others are shown in the
applicable operation and main-
tenance manuals.

(3) The suspensions of the test motorcycle
shall be fixed at a load equivalent to the
weight of one driver of 75 kg -in mass for
both front and rear suspensions to eliminate
fluctuation of the exhaust gas.

3.4 Measuring instruments and apparatus
The major measuring instruments and appa-

ratus shall be as follows.

(1) Visible smoke densitometer
The visible smoke densitometer (hereinafter
called the smokemeter) shall be of a light
extinction type having a capability specified
in JIS D 8005 or equivalent.

(2) Signal filter
A low pass filter of 2 Hz shall be used to
uniform signals from the smokemeter.

{(3) Data recorder
A data recorder shall be used to record the
filtered signal to indicate concentration and
history of visible smoke. A pen recorder or
waveform measuring instrument shall be
desirably used.

(4) Psychrometer
The accuracy of a psychrometer shall be =+
1 °C. A ventilating type psychrometer shall
be desirably used.

(5) Barometer
A barometer shall be the Fortin type mer-
cury barometer or equivalent, and have a
graduation of desirably 133 Pa or below.

(6) Anemometer
An anemometer shall desirably be able to
measure the wind velocity and wind direc-
tion.

4. Test methods

In this test, the test motorcycle is operated on
the chassis dynamometer in the operation mode
simulating the urban area running specified in
ISO 7860 to accumulate visible smoke deposits,
and the visible smoke concentration and history
of exhaustion in accelerated operation are de-
tected by a smokemeter for measurement of the
maximum visible smoke concentration.

4.1 Preparation for test
The preparations for test equipment and mea-
suring instruments shall be as follows.

4.1.1 Chassis dynamometer bench

A chassis dynamometer bench shall be pre-

pared in accordance with the requirements spe-

cified in ISO 7860 or by either of the following

methods.

(1) Addition of translatory inertias (m)

A translatory inertia (m) obtained by adding
a mass of driver with protecting equipment
of 75 kg to an empty mass of the test
motorcycle or an equivalent inertia (M) spe-
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cified in Table 1 obtained based on the

translatory inertia {m) shall be added to the

chassis dynamometer shaft.
{(2) Setting of running resistance

The running resistance shall be set by

either of the following methods.

Before setting, the chassis dynamometer

shall be warmed up sufficiently so that its

power absorbing characteristics become
stable.
(2.1) Method by actual running test

(a) After the test motorcycle has been
warmed up sufficiently, it shall be oper-
ated reciprocatedly on the straight flat,
tevel and straight paved dry test place
having a measuring distance of 200 m
or over at its centre at 20, 50, and 80
km/h, and intake at engine manifold
pressure, throttle opening degree, driv-
ing force, and others shall be obtained.
The values obtained by reciprocating the
motorcycle are averaged for each speed
to provide the actual measurement of
running resistance.

Reference: The test road and running
method shall desirably con-
form to JIS D 1035.

(b) By setting on the chassis dynamometer,
the actually measured value obtained in
item (a) above shall be reproduced as
the absorbed energy of the dynamom-

- eter.

(c) The set value on the chassis dynamom-
eter shall be within £ 3 % of the actually
measured value.

(2.2) Method by calculation

(a) The running resistance (P) of the test

motorcycle shall be calculated by the
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following formula. First the absorbed
energy (Pvso) at a speed of 50 km/h shall
be read from Table 1, K value shall be
calculated backward, and then, using
the K value, P value shall be calculated
in increments of 10 km/h from 10 km/h
to. 80 km/h.
P=KV?®
Where P : Running resistance at each
speed (kW)
K : Calculated value from Pvso in
Table 1
V' : Speed (km/h)

(b) By setting on the chassis dynamometer,
the running resistance obtained in item
(a) above shall be reproduced as the
absorbed energy of the dynamometer.

(c) The set value on the chassis dynamom-
eter bench shall be within £ 5 % of each
P value and = 5 % of Pvso value.

4.1.2 Driver's aid
The preparation for driver's aid shall be as fol-
lows.

(1) To run the test motorcycle in the operating
pattern shown in Fig. 1, input shall be made
into the driver's aid so that the motorcycle
can operate in the mode shown in Table 2
for 8 cycles.

(2) In the mode shown in Table 2, the speed
and operating time shall be within = 1 km/h
and = 0.5 sec., respectively. It is conve-
nient to input these values into the driver's
aid.

(3) The driver's aid shall be calibrated so that
the drum peripheral speed of the chassis
dynamometer bench is synchronized with
the speed displayed on the driver's aid.
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