JAPANESE AUTOMOBILE STANDARD

JASO E 002-89

Crankcase Emission Control System Test Procedure

1. Scope

This standard specifies a test method for the
crankcase emission control system of auto-
mobile gasoline engines and diesel engines

with the sealed system.

Remark: In this standard, units and numerical values
are based on SI (International System of
Units), while units and numerical values given
in { } are customary units system, and are
given for reference.

2. Purpose

This standard aims to establish a standard
test procedure concerning the system and its
composing elements in order to confirm the
functions of the crankcase emission control
system.

3. Definitions

Definitions of main terms used in this stan-
dard are as follows:
(1) Engine
Internal combustion engines in which
the crankcase is not a principal part of
the induction system.
{2) Blowby gas
Those gases which enter the crankcase
as leakage from the combustion cham-
ber of the engine.
(3) Fresh air
Any outside air introduced into the
crankcase.
{4) Blowby gas mixture
The mixture of the blowby gas and the
fresh air, which is the same to the

blowby gas in case of the control sys-
tem without the fresh air introduction.

{51 Crankcase emission control system:
A system which forms the blowby gas
mixture and introduces it from the crank-
case to the induction system of the
engine.

{6) Sealed system
A type of crankcase ventilation systems
which completely seals the crankcase,
and ventilates the crankcase through
single ventilating duct (Refer to 4203 of
JIS D 0108).

4. Classification of Tests

The classification of the tests prescribed in
this standard shall be as follows:
{1) Blowby gas flow rate test
The volume flow rate of the blowby
gas generated in the crankcase shall be
measured converting to the standard
ambient condition, under the conditions
that the pressure in the crankcase is
under atmospheric pressure and the
control system is removed from the
engine.
{2) Control system flow rate

characteristics test
The flow rate characteristics of the
control system or component parts of
the system shall be measured in order
to evaluate blowby gas mixture
processability of the control system and
to calculate the volume of fresh air
which introduced in to the engine.

Applicable Standards: JIS D 0108 Glossary of Terms Relating to Control of Air Pollutions
from Automobile Emissions
Reference Standards: JIS D 1001 Engine Power Test Code for Road Vehicles
JIS Z8703 Standard Atmospheric Conditions for Testing
JASO E 005 Measurement of Fuel Evaporative Gas from Gasoline Pow-

ered Vehicles
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(3) Crankcase pressure test 5.2 Driving Conditions
The pressure in the crankcase of the
engine which is fitted with the control
system shall be measured in order to
examine the possibility of the blowby
gas emission to the ambient and the
influence of the control system fitting
on the sealing performance of the
engine itself.

Driving conditions of the engine to be tested
shall be as follows:
(1) Load setting shall be selected as Case
1 or Case 2 according to the purpose
under the driving conditions 1 ~ 3shown
in Table 1.
(2) When it is necessary to grasp charac-
teristics of the control system more
precisely, sufficient number of driving

S. Test Conditions conditions shall be added to decide the

5.1 Conditions of the Engine to Be blowby gas flow rate curve and crank-
Tested: Conditions of the engine case pressure curve exactly between the
under test shall be as follows: lowest and highest rotational speeds

under which the engine may keep stable
driving conditions.

(3} While testing the engine shall be under
normal driving temperature.

(1) The engine to be tested may be
either under engine only state or under
installed on a vehicle state.

{2) The engine to be tested shall be
connected to an engine dynamometer
under engine only state and shall be
set on a chassis dynamometer under
installed on a vehicle state.

Table 1
Driving Vehicle Load setting(3)
condition speed(’)
km/h Case 1 Case 2
1 Idling(2) — —
2 50 £ 2(4) Stationary driving load 150N 2.0 kw
{15.3kgf}
3 50 + 2(4) Stationary driving load x 1.7 250N 3.4 kW
{25.5kgf}

Notes: (') in case of engine only, the engine shall be driven at the rotational speed of the
engine corresponding to the vehicle speed.
(?) Idling shall be of following state under vehicle stopping condition:
In "Neutral* gear position for vehicles with manual transmissions. .
In "Neutral® or "Parking® gear position for vehicles with automatic transmis-
sions.
¢) :-I?V?/c)’ setting in Case 2 is shown by braking force (N) and absorbing horse power

(*) Gear position while running shall, as a rule, be as follows, otherwise the gear
position which specified by the manufacturer for 50 km/h running shall be taken.

"The third speed" for vehicles with manual transmissions.
"Drive position" for vehicles with automatic transmissions.
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5.3 Standard Condition

The temperature and pressure shown in Table
2 shall be used, when the measured values
of the flow rate in this test are corrected.

Table 2
Temperature | Pressure kPa
K {mmHg}
Standard condition 298 101.3 {760}

5.4 Gas Volume for Augmented Blowby
Test

The gas volume for the test assuming
augmented blowby because of the engine
deterioration shall be decided as follows:

(1) When the blowby gas volume from the
deteriorated engine can be assumed
from the data of endurance test on the
same kind of engine, the volume shall
be the gas volume for augmented
biowby test.

(2) When the assumption by (1) is not avail-
able, the volume of 1.4 times of the
blowby gas volume from the same kind
of engine after break-in shall be the gas
volume for augmented blowby test.

6. Test Equipment

6.1 Accuracy of Measuring Instruments

Measuring instruments which may get meas-
uring accuracy shown in Table 3 shall be
selected and used.

6.2 Vacuum Source

The source of vacuum to be used for the test
shall be a vacuum pump having sufficient
capacity well-matched to the displacement of
the engine to be tested, and a surge tank with
sufficient volume shall be connected in series
in order to reduce the pulsation of the pres-
sure.

Excepting the case when the high grade
vacuum is needed, an engine having the
displacement equal to or more than the
displacement of the engine to be tested may
be used in place of the vacuum pump.

6.3 Blowby Gas Flow Rate Measuring
Equipment

An example of the blowby gas flow rate
measuring equipment is shown in Attached
Fig. 1. The equipment shall be composed of
a release valve to atmosphere, gas flow meter,
flow rate regulating valve, surge tank and
vacuum pump, which are all connected in
series. A manometer to measure the pres-
sure of the crankcase shall be connected near
the blowby gas outiet of the engine. A
pressure gage and thermometer shall be set
at the inlet of the flow meter. A barometer
shall be set near the flow meter to measure
the atmospheric pressure at the measure-
ment. The flow meter to be used here shall
have sufficient capacity and accuracy over
the expectable range of the measurement.
The flow meter shall be accompanied with a
trap upstream to remove the droplets in the
blowby gas, and sometimes shall be cleaned
and calibrated.

Table 3
Kind of measurement Range of measurement Accuracy of measurement
Flow rate Regardless of the range +5% of measured value
Temperature Regardless of the range +2K
By water Less than 49Pa {EmmAq} +2.5Pa {+0.256mmAq}
manometer
49Pa {SmmAgq} or more +5% of measured value
Pressure
By mercury Less than 667Pa {5mmHg} +33Pa {£0.25mmHg}
manometer
667 {SmmHg} or more +5% of measured value
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6.4 Control System Flow Rate
Characteristics Test Equipment

An example of the control system character-
istics test equipment is shown in Attached
Fig. 2. The equipment shall be composed of
a flow rate regulating valve, surge tank, flow
meter, component parts of the control system
to be tested (hereinafter referred to as "Testee
unit"}) and vacuum pump which are all
connected in series. A manometer and
thermometer shall be set at the inlet of the
flow meter. A manometer and differential
manometer shall be set to measure the
pressure upstream of the testee unit and the
differential pressure before and behind the
testee unit. A barometer shall be set near the
flow meter to measure the atmospheric pres-
sure at the measurement. As testee unit, there
may be the fixed orifice, flow rate control
valve, pressure control valve, etc.

6.5 Crankcase Pressure Measuring
Equipment

An example of the crankcase pressure
equipment is shown in Attached Fig. 3. The
equipment shall be composed of a flow rate
regulating valve, surge tank, and flow meter,
which are connected in series. A manometer
and thermometer shall be set at the inlet of
the flow meter. The output port of crankcase
pressure to be connected with the end of the
inclined water manometer which is set to
measure the pressure of the crankcase shall
be located at the place where the pressure
fluctuation is small and the pressure shall be
taken out through suitable adapter, if neces-
sary. Another end of the manometer shall be
lead to the location which is not affected by
the flowing speed of the air around it, and a
polyurethane or porous lid shall be attached
to the open end, if necessary. The source of
compressed air shall be connected to the
crankcase through the flow meter so as to
supply additional air to the crankcase.

7. Test Procedure and Correction

7.1 Blowby Gas Flow Rate Test

Procedures of blowby gas flow rate test and
correction of the flow rate shall be as follows:

7.1.1 Test Procedure

(1) Take off the crankcase emission control
system, and seal up the all openings of
the crankcase except the output port of
the blowby gas.

(2) Connect the blowby gas output port of
the crankcase to the blowby gas flow
rate measuring equipment prescribed
in 6.3, and full open the release valve
to atmosphere {Refer to Attached Fig.
1)

(3) Warm up the engine until its tempera-
ture reaches to the normal driving tem-
perature.

{4) Completely close the flow rate regulat-
ing valve and start the vacuum_ pump.

{6} Drive the engine under the driving
condition 1 prescribed in 5.2 until the
flow of blowby gas becomes stable
(usually while 15 min.), and then
completely close the release valve to
atmosphere.

(6) Adjust the flow rate regulating valve
until the inclined manometer indicates
that the pressure of blowby gas
becomes equal to the atmospheric
pressure at the point where the blowby
gas comes out the crankcase.

(7} Read the flow rate of the blowby gas
with the flow meter.

{8) Then record the following information
and data:

(a) Atmospheric pressure

(b} Ambient temperature

(c) Engine speed

(d) Boost

(e} Engine oil temperature

(f) Engine cooling water temperature

(g} Temperature of the gas measured
with flow meter.

{9) Repeat the procedures of (5} ~ (8) under
other each driving condition.

7.1.2 Correction of Flow Rate

The measured value of the flow rate of the
blowby gas shall be compensated (according
to the method instructed by the flow meter
manufacturer) against the temperature and
pressure under which the flow meter has been
calibrated.

Further, the value shall be corrected to the
flow rate under the standard condition
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prescribed in 5.3 by the following formula:

298 Pm
Qc= X X
Tm 101.3
298 Pm
=0 X ——xQ
{Qc T X 750 X Qm}

where, Qc¢: Volume of blowby gas under
standard condition (L/min)

Qm: Compensated value of the vol-
ume of blowby gas (compen-
sated value against the tem-
perature and pressure at the
calibration of the flow meter)
(L/min)

Pm: Pressure of the gas at the inlet
port when the flow meter was
calibrated (kPa) {mmHg}

Tm: Temperature of the gas at the
inlet port when the flow meter
was calibrated (K)

7.2 Control System Flow Rate Character-
istics Test

The control system fiow rate characteristics
test shall be proceeded and the flow rate thus
obtained shall be corrected as follows:

7.2.1 Test Procedure

(1) Connect the whole control system or
the testee unit to a source of negative
or positive pressure or an appropriate
engine (Refer to Attached Fig. 2).

{2) Change the pressure and pressure drop,
as a rule, within the interval and range
shown in Table 4.

{3) When the pressure drop between be-
fore and after the flow meter generates
a big error, send the minimally neces-
sary compressed air to compensate the
pressure drop.

{4) Other range and interval than those
shown in Table 4 may be added to the
test in order to make the charactetistics
of the testee system or unit clear, if
necessary.

(5) Record the flow rate, temperature and
pressure at each interval.

Table 4
Testee system Interval Range
Engine or unit
Orifice or 6.7kPa {50mmHg} -6.7 kPa {-50mmHg}

control valve

~ —66.7kPa {~500mmHg}

Gasoline Whole control ditto 66.7kPa {500mmHg}
system ~ —66.7kPa {~500mmHg}
0.196kPa {20mmAq} ~0.196 kPa {-20mmAq}
~0.98kPa {~100mmAq}
Orifice or
contro) valve 0.98kPa {100mmAq} -0.98kPa {-100mmAQq}
Diesel ~ =7.85 kPa {-800mmAq}

Whole control system

ditto ditto

7.2.2 Correction of Flow Rate

The measured value of the flow rate shall be
corrected (according to the method instructed
by the flow meter manufacturer) against the
temperature and pressure under which the
flow meter has been calibrated.
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Further, the value shall be corrected to the
flow rate under the standard condition pre-
scribed in 5.3 by the following formula:

28 Pm
Qo="7 "X Jg1.3 X 9
298 Pm
Qe =" % 760 * O™

where, Qc:. Flow rate under standard con-

Documehts


http://www.avadocuments.com/doc/jaso-e002-1989
http://www.avadocuments.com/doc/jaso-e002-1989

