JAPANESE AUTOMOBILE STANDARD

JASO E 501-90

Test Method of Canisters for Automobile Evaporative

Emission Control Systems

1. Scope

This standard specifies the method for meas-
uring the free working capacity of canisters
for automobile evaporative emission control
systems (hereinafter referred to as canister).

Remark: Inthisstandard, units and numerical values are
based on Sl, while units and numerical values
givenin{} are of the customary units system,
and are given for reference.

2. Purpose

This standard aims to establish a standard
testing method for measuring the working
capacity of canisters.

3. Definition

Principal terms, as used herein, shall mean
as follows:

(1) Working capacity
The term working capacity indicates
the capacity of the canister for adsorption
and desorption. It is the mean value of
increased mass up to the break-through
point and of decreased mass up to the
desorption point in the continuous
adsorption-desorption: cycle with bu-
tane gas.

(2) Free condition of canister
It is a condition in which all the control
valves are kept open and all the ports
which are not used for measurement
are kept plugged.

(3) Adsorption
Thisisthe operation ofintroducing butane
gas into the canister and adsorbing it
with activated carbon.

(4) Desorption
This is the operation of expelling bu-
tane gas adsorbed by the activated car-
bon in the canister by using dry air.

(5) Break-through point
This is the point at which the specified
volume of butane gas has been released
from the vent port of the canister which
opens into the atmosphere since the
beginning of adsorption.

{6) Desorption point
This is the point at which butane gas is
expelled from activated carbon after
the specified volume of dry air has been
sucked into the canister following the
reaching of the break-through point.

4. Test Conditions
4.1 Condition of Canister Test-piece

The condition of canister during the test shall
be as follows:

(1) The canister test-piece shall be in free
condition.

{2) The control valves which will have to
be operated during the test shall be
provided with mechanism to operate
them.

4.2 Laboratory Conditions

The laboratory where the test is conducted
shall be under standard atmospheric pres-
sure (86kPa to 106kPa) as specified in JIS Z
8703 (Standard Atmospheric Conditions for
Testing).

5. Test Setup
5.1 Accuracy of Measuring Instruments

The measuring instruments used shall have
the measuring accuracy shown in Table 1.
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Table 1
Measuring Measuring Minimum
range accuracy graduation
Measurement For butane gas 0~ 2 L/min +2% FS 0.1 L/min
of flow rate For dry air 0 ~ 10 L/min +2% FS 0.5 L/min
o For canister 0~2kg £0.1¢g 0.1¢g
Weighing
For trap a~1kg 019 019
Table 2
Location Pressure loss

(excluding adapters for canister)

Butane supply side

0.2 kPa {20 mmAq} /5 L/min

Dry air side

0.2 kPa {20 mmAq} /10 L/min

Atmosphere side

0.2 kPa {20 mmAq} /10 L/min

5.2 Thermostatic Bath

The thermostatic bath used in the test shall
have the capacity to keep the temperature
around the canister at a constant level. It
shall also have 25 + 2°C temperature control-
ling accuracy.

Furthermore, it shall be possible to set
thermostatic bath at the pretreatment tem-
perature, when some pretreatmentisrequired.

5.3 Butane Gas

Butane gas of 95% or more purity shall be
used for adsorption.

5.4 Dry Air

Dry air with 40% or less relative humidity is
desirable for desorption. If the relative hu-
midity of the dry air exceeds 40%, it shall be
clearly mentioned in test record.

5.5 Piping System

The air resistance of the piping system used
in the adsorption and desorption test shall
not exceed the values given in Table 2.

5.6 Negative Pressure Supply System

The negative pressure supply system shall
be of explosion proof type with a capacity to
produce the flow rate required for desorption.
It shall be equipped with a surge tank with
sufficient capacity to damp the puisation of
the pressure connected to the systemin series.

5.7 Trap

The trap used for measuring the volume of
the butane overflowing from the canister vent
port which opens into the atmosphere shall

2

satisfy the following conditions:

(1) The container of the trap shall be of
cylindrical shape as shownin the Attached
Fig. 1and shall have the ratio 1.4 £ 0.1
betweenits length and diameter as shown
in the Attached Fig. 1. It shall be suf-
ficiently airtight.

{2) The carbon tetrachloride absorption
capacity of the activated carbon shall
be 60% or more of its mass. Further-
more, the activated carbon shall he dried
in a furnace at 150 £ 10°C for 3 hours or
more, and cooled.

{3) The mass ofthe activated carbon packed
in the container shall be approximately
150g.

6. Test Procedure
6.1 Pretreatment

If necessary, desorption shall be carried out
till the mass of the canister test-piece stabilizes.

6.2 Adsorption-desorption Test

(1) Stabilize the thermostatic bath at the
test temperature (25 + 3°C).

(2) Measure the mass (Mo) of the canister
test-piece down to 0.1g.

(3) Set the canister test-piece in the ther-
mostatic bath.

(see the Attached Fig.2).

(4) When the temperature inside the ther-
mostatic bath reaches the test tem-
perature, operate the switch valve to
introduce butane gas from the fuel vapor
inlet port of the canister test-piece (for
instance, from the fuel tank side port).

(5) Regulate the flow of butane gasto 1L/
min by manipulating the flow control
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valve.

(6) When the overflow of butane gas from
the canister test-piece reaches 2.0g (that
is, when the mass of the trap increases
by 2.0g), immediately cut off the switch
valve to stop the supply of butane gas
(break through point).

{7) Remove the canister test-piece from the
thermostatic bath and measure its mass
(W) down to 0.1g within 2 minutes of
reaching the break-through point.

(8) Reset the canister test-piece in the ther-
mostatic bath, and leave it undisturbed
for 5 minutes after reaching the break-
through point (see the Attached Fig. 3).

(9) When the temperature inside the ther-
mostatic bath reaches the test tem-
perature, operate the switch valve to
suck in dry air from the vent port which
opens into the atmosphere via the
desorption side port. In this case, the
built-in control valves inside the canister
test-piece shall be allowed to operate
for obtaining the prescribed flow rate.

(10) Adjust the flow rate of dry air to 7.5 L/
min by manipulating the flow control
valve. If the prescribed flow rate can
not be achieved by manipulating the
built-in control valve, etc. of the can-
ister test-piece, set the flow rate to the
maximum value.

(11) After 20 minutes (or after the total flow
reaches 150 L, if the flow rate cannot be
maintained at 7.5 L/min), cut off the
switch valve to stop the suction of dry
air (desorption point).

{12) Remove the canister test-piece from the
thermostatic bath, and measure its mass
(Mi) down to 0.1g within 2 minutes of
reaching the desorption point.

(13)Set the canister test-piece in the ther-
mostatic bath, and leave it undisturbed
for 5minutes afterreaching the desorption
point.

(14) Taking the steps {4) to {13) as one cycle,
repeat 6 such cycles.

Remark:  Thealphabetical figureiof Wiand Mimeansthe
number of cycles.

Full document details: JASO E501 1990

7. Calculation of Test Results and Records
7.1 Calculation of Working Capacity

The working capacity shall be calculated from
the mass of the canister test-piece measured
during the adsorption-desorption test by using
the following formula.

6
Z (WA -V 1) + (WA -Mi)}

W/C =
4 6

Where,
W/C : Working capacity (g)
Mi:  mass of canister at break through
point (g)
ws:  mass of canister at desorption point (g)
i : number of adsorption-desorption

cycles

Remark:  The result of working capacity calculation shall
be rounded off to the first decimal place and
indicated in terms of 0.1g according to JIS Z
8401 (Rules for Rounding off of Numerical Val-
ues).

7.2 Records

The test conditions, test results and calcula-
tion shall be recorded according to the example
shown in the Attached Table.
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Attached Fig. 1 Trap
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Attached Fig. 2 Adsorption System
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Attached Fig. 3 Desorption System
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