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AIR CLEANER TEST CODE—SAE J726

AIR CLEANER TEST CODE ) 721

SAE Recommended Practice

Report of the Tractor and Equipment Division approved January 1941 and last revised by the Engine Committee and Tractor Technical

Committee March 1960.

CHART FOR DETERMINATION OF SPECIFIC TYPES OF AIR CLEANERS

Type of Air Cleaner Type of Air Cleaner
Section Section Contents Section Seciion Contents
No. Qil Qit Dry No. . Qii Oil Dry
L Wetted| Bath | Type Multistage Wetted | Bath Type Multistage
1.0 | Scope 1.0 1.0 1.0 | 1.0 8.0 | Determination of Efficiency — — —_ —
. - Steady flow 8.1 8.1 8.1 | 8.1
2.0 | Materia: and Apparatus 2.0 2.0 20 | 20 Variable Flow 8.2 8.2 8.2 8.2
3.0 | General Definitions and Test Conditions 3.0 3.0 3.0 | 3.0
9.0 | Determination of Dust Capacity — —_ — —
4.0 | Determination of Restriction _ _ —_ - Steady Airflow 9.1 9.1 9.1 | 9.1
Assembly 4.1 4.1 4.1 4,1 Variable AirAow 9.2 9.2 9.2 | 9.2
Element Only —_ _— 4.2 | As Applicable
50 | Determination of Oil Cafry-Over Char- TO.U | Efficiency ond Dust Capacify T0.0 0.0 100 | 100
acteristics _ 5.0 —_ —_
Indicated Oil Level,[increasing Air-
flow —_ 5.1 —_— As Applicable 11.0 | Recovery _ 1.1 11.2 | As Applicable
Constant Airflow, [ncreasing Oil
Level — 5.2 —_ As Applicable
Angle Operation —_ 53 —_ As Applicable 12.0 | Seal ond Leak Test Procedure _ e 12 As Applicable
Shaking Operation . — 5.4 — As Applicable
6.0 | Determination of Oil Los: _ 6.0 —_ As Applicable 13.0 | Rupture and Collapse Tests — — 13 As Appiicable
Dry Procedure -— — 13.1 As Applicable
7.0 | Determination of Initia] Wetting of Wet Procedure —_ — 13.2 | As Applicable
Element _ 7.0 —_ As Applicable
Indicated Qil Level,[Increasing Air-
flow . ) — 7.1 —_ As Applicable 14.0 | Determination of Backfire) and Flame
Constant Airflow, Becreasing Oil Resistance 14.2 4.1 14.2 | As Applicable
Level — 7.2 — As Applicabie

1.0 Scope—This test codc is for laboratory use in determining the
operating characteristics of air cleaners. It refers specifically to labora-
tory testing of oil bath, pil wetted, dry and multistage air cleaners.
Other types should follow this recommended practice wherever appli-
cable. Multistage types should be evaluated as a complete assembly
although, if desired, a cpmponent stage can be tested separately in
accordance with its individual type.

This code contains altenate procedures and permits prescribing cer-
tain specific conditions of ja test. Therefore reported results of tests(are
not complete unless accompanied by statements, where applicable, ofthe
specific conditions siich af: (1) rated air flow, (2) prescribed-air flow.
(3) steady or variable aifflow, (4) fine or coarse dust, (5)\amount of
dust, and (6) maximum permissible restriction. :

2.0 Material and Appagatus—Test oil for oil bath, types shall be of
two grades: (a) light, SAE 10; (b) heavy, SAE 30. N

Test dust! shall be stanfdardized and shall be 6f two grades (labeled
“fine” and “coarse”). The| following chemical @nalysis is typical:

TABLE 1—CHEMICAL ANALYSIS_OF TES! DUST
»

" A suitable means (engine, blower, or the lik¢) for inducing and con-
trolling an, adequate airflow under at lcast 8 fn. Hg vacuum shall he
provided.

Tilreairflow meter shall be of an accepted dedign, such as a calibrated
orifice. Corrections shall be made for variatigns in absolute pressure
and temperature at the meter inlet, and the afrHow shall be expressed
in cubic feet per minute corrected to 29.92 in. Hg and 80 F or 29.70 in.
Hg and 80 F, depending on the accepted practice.( Corrections to
29.70 in. Hg are generally used in the automotive field, whiie the 29.92
in. Hg corrections are generally used by ordngnce and the heavy dury
and tractor engine field.)

Piezometer tubes shall be made in accordanc¢ with Fig. 1. The inside
diameter of the piezometer shall be the same as the inside diameter of
the air cleaner outlet or of equivalent area for remotely mounted air
cleaners. For air cleancrs mounted directly to a carburetor, the piezom-
eter should have approximately the same arda as the carburetor air

passage. It is recommended that the following
sizes be used wherc practical for cleaners mo
buretor: piezometer inside diameter—2 in,, 3 in,,

Ideal flow orifices for obtaining the tare rest
flow stand should be made in accordance with
side diameter should be the same as the piezom

The absolute filter shall consist of one or j

batting,? installed in suitable containers. The
thick and shall consist of fibers 0.00003 to 0.0000.

standardized piezometer
inted directly to a car-
Hin.

iction of the air cleaner
Fig. 2A. The throat in-
eter inside diamcter.
nore layers of fiberglass
batting shall be 14 in.

in. in diameter, bonded

Chemical % by Weight
Si02 67 to 69
Fe:0s 3i05
AlO; 1520 17
CaO 2to4
MgO O-5-to—+5-
Total Alkalis 3t S5
Ignition Loss 2to3

The particle size distribution by weight as measured with a- Roller
analyzer shall be as follows:

TABLE 2—PARTICLE SIZE DISTRIBUTION BY WEIGHT, PER CENT

Size, Microns Fine Grade Coarse Grade
0-5 39 +2 12 £2
5-10 18 £ 3 12 +£3
10-20 16 3 14 =3
20-40 18 =3 23 43
40-80 933 30 +3
80-200 —_ 9 +3

+ Obtainable from AC Division, General Motors Corporation, Flint, Michigan.
2 Obtainable irom Owens Corning Fiberglas Co., Santa Clara, California-—their
14 in, PF105 or equivalent.

together with a thermosetting resin. The density shall be 0.6 1b per cu ft
and the moisture adsorption shall be less than 19}, by weight after ex-
posure to 120 F. and 959, relative humidity for 96 hours. The nap side
of the material should face upstream. An absolute filter of sufficient
size shall he used so that there will not be excessive restriction to air-
flow before the test is completed. The size of the absolute filter shall also
be sufficient to keep face velocity under 165 fpm. The absolute filter
housing should be grounded during tests. Scales shall be of sufficient ca-
pacity and sensitivity to weigh the air cleaner and dust feeder to the
nearest 0.1 g and the absolute filter media to the nearest 0.01 g. The
absolute filter media should be weighed when the weight has stabilized
and while.in a ventilated oven at 220-225 F.

The dust feeding mechanism should feed the desired grade of dust
at a steady rate to disperse a continuously uniform particle-size distribu-
tion in the air strcam before reaching the air cleaner. The particle size
shali not .be changed by the dust feeding mechanism. Suggested setups
are shown in Figs. 3 and 4A.

The yariable airflow control mechanism shall operate to provide a
variable airflow cycle similar to that suggested in Fig. 5.

When testing oil bath type air cleaners, a suitable observation meauns
shall be provided to determine oil carry-over. Suggested designs arc
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3.0 General Definitions.and Test Conditions
Temperature of,air and oil (if oil bath) shall be room temperature
unless otherwise”called for.
Rated Airflow of the air cleaner shall be exppressed in cubic feet per
minute as specified by the air cleaner manufactfirer for the application.
Restriction shall be defined as “the static pressure drop across the
air cleaner at the observed airflow, and shall be expressed in inches of
water,'”Restriction of air cleaners incorporating some form of ideal air
entrance shall be defined as “the'net static pressyire drop at the observed
airflow expressed in inches of water.” Net resqriction is the difference:
between the observed restriction of the air clearjer mounted on the flow
stand and the tare restriction of the flow stand| obtained with an ideal
flow orifice mounted in place of the air cleaner| An ideal flow orifice is
shown in Fig. 2A.
A dry air cleaner element restriction test setup is shown in Fig. 2B.
Oil Carry-Over shall be defined as “the [appearance of droplets
of oil at the cleaner outlet.”
Condition the oil bath air cleaner:
(a) Wash and dry the air cleaner thoroughly.
(b) Fill the oil cup to the indicated level with the specified oil.
(c) Flow air through the air cleaner at rated girflow for 15 minutes.
(d) Stop airflow and allow to drain 15 minutej.
() Readjust the oil in the cup to a specified|level for the particular
test, except type shown in Fig. 8B.
4.0 Determination of Restriction.
4.1 Air Cleaner Assembly
(a) Set up the air cleaner assembly as in Fig. . .
(b) If oil bath, condition the air cleaner using heavy test oil.
(¢) Measure and record restriction at the desglred' percentage of rated

ELEMENT-
UNDER
TEST

ﬁf_'h_—:—* TO MANOMETER

(l*-oo
o

FIG. 2B—DRY (.]LEAZ\’ER ELEMENT RESTRICTION TEST
"SETUP

shown in Figs. 1 and 6. Suggested shaking mechanisms are shown in
Fig. 7. A suggested backfire test setup for oil bath air cleaners is shown
in Fig. 12. ‘

airfiow.

(d) If net restriction is required, substitute an ideal flow orifice for
the air cleaner and measure the restriction at the desired airflows to
obtain the tare restriction of the flow stand.

(€) Determine net restriction by subtracting the tare restriction from
the observed restriction obtained in operation (c).

4.2 Air Cleaner Element Restriction

Restriction of the conventional dry element in Fig. 2B can be measured
by clamping the element between two flat plates, the lower of which has
an approximation of an ideal air entrance and a fitting for attachment
to the air cleaner flow stand. The element restriction, measured at
specified airflows, is expressed in inches of water as “the difference be-
tween the restriction obtained with the element in place and the tare
restriction of the test fixture with no element.” If the element is low
compared to its diameter, the tare restriction should be obtained with
the top plate installed in the location occupied when the element is in
place. :

5.0 Determination of Oil Carry-Over Characteristics

5.1 Indicated Oil Level, Increasing Airflow
(a) Set up the air cleaner as in Fig. 8.
(b) Condition the air cleaner using light test oil. Readjust oil to the

-


https://saenorm.com/api/?name=2a19e5043a3d72ea8b946c2fee2c1ff0

-

{

AIR CLEANER TEST CODE

indicated level, except type shown in Fig. 8B.
(0 Raise airflow to rated value (do not exceed), and maintain for 15

COMPRESSED AIR SUPPLY:

VARIABLE -
FREQUENCY
VIBRATORS

PRESSURE

F R
REGULATOR LOVYMETE

-

"GONTROL "VALVE ’ )

TRANSPARENT TUBE
3 INTERGHANGEABLE
GEAR RATIOS
CLUTCH
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ENTRANGE
| 4uoz ZLE
TRANSPARENT
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| —AIR AND DUST

THORQUGHLY
MIXED

PRESSURE GAGE
ACROSS AIR
CLEANER

TO AIR GLEANER
ENTRANGE

TACHOMETER
RATE OF

OUST EEED

T
'ﬂrensunu )

minutes. Record the following observations at 5-

1. Airflow-

2. Qutlet air temperature

3. Restriction

4. Indications of oil carry-over

728

min intervals:

(d) Increase the airflow in increments of 5%, of rated airflow at 5-min
intervals, repeating the observations above. Continue thxs procedure

until oil carry-over is observed.
5.2 Constant Airflow, Increasing Oil Level
(a) Set up the air cleaner as in Fig. 8.
(b) Condition the air cleaner using light test
indicated level, except type shown in Fig. 8B.

oil. Readjust oil to the

(¢} Raise airflow to rated value (do not exceed), maintain for 15

minutes. Record the following observation at 5
(1) Oil level
(2) Outlet air temperature
(8) Restriction

(4) Indications of oil carry-over
Al

\_VARIABLE SPEED MOTOR

WO V\— VARIAC SPEED CONTROL

RELEASE

FIG. 3—MECHANICAL DUST FEEDERS3

MIXING AIR LINE
CONTROL PANEL —
NEEDLE VALVE

MiXING AIR PRESSURE GAGE -—

IMPINGEMENT PLATE
FEED HEAD AND FEED HEAD NOZZLE
DUST TRANSFER ‘LINE
FEED POINT AND

FEED POINT NOZZLE

N

-SOLENOID VALVE —\

COMPRESSED AIR —————
AIR PRESSURE REGULATOR

oy

COLLECTOR TUBE
DUST cupP

COLLECTOR FOOT

PRESSURE CHAMBER® GAGE —|
' )

TEST DUST
TURNTABLE

PRESSURE CHAMBER

‘THREADED DRIVE SHAFT

/~—— VARIABLE DRIVE MOTOR

REVERSING LEVER

FOUR-ROD DRIVE .PLATE

.SCREW, .CONTROL

FOUR-ROD DRIVE —

—~ OVERLOAD \PROTECTOR

WORM GEAR AND WORM

FLEXIBLE ) DRIVE SHAFT

pe:u/ing the preceding observations. Contintie
carry-over is observed.
5.3 Angle Operation
(a) Condition the air cleaner usinig/light test
indicated level, except type shown in Fig. 8B.

Hlevel-indesired— N

-min. intervals:

y volume or height, re-
this procedure until oil

oil. Readjust oil to the

(b) Set up the air cleaner as(in Fig. 9 at desifed angle.

(c) Raise airflow to rated walue {do not exce
minutes. Record the following ohservations at j
(1) Airflow or oilidevel
(2) Outlet air temperature
(3) Restriction
(4) Indications of oil carry-over

bd), and maintain for 15

-minute intervals:

(d) Increase\the airflow or oil level in incilements as desired at 5-

minute intervals, repeating the observations a
cedure untiloil carry-over is observed.

5.4>8haking Operation
EXtreme variation in air cleaner applicatior

tions; and users’ requirements preclude establish

shake operation test procedure and apparatus

ove. Continue this pro-

to vehicle, field condi-
ment of an all inclusive
esign. It is the object of

this procedure to point out test variables that must be controlled to

obtain reproducible bench tests that will provi
to field tests.

Figs. 7A, 7B, and 7C suggest theory of shake o
tion and reproducibility are dependent upon s
nism, control, and reporting of the following

(a) Method of shake

(b) Direction of shake

(c) Displacement

(d) Frequency

le reasonable correlation

hechanism only. Correla-
lection of shake mecha-
Variables:

FI1G. 4A-SONIC DUST (e) Severity—acceleration and/or deceleration
%:" v;',';:,';'e FeNe:,:e:d F?f:,:r;"' FEEDER¢4 (B Oil viscosity and ambient air temperature|
Dic‘, In Range, rpm| Dia, in. Dig, in. The following procedure is recommended for [general use:
1 0-400 0.028 0.055 (a) Set up the air cleaner as in Fig. 7 or in spich a manner as to sim-
2 0-500 0.039 0.067 FIG. 4B—NOZZLE SIZE
-4 .0465 0.081 >
R SELECTION
| .
a ‘00 1 6CORK GASKET
2 !
« 90 4—MILD STEEL PLATE
- 80
° 70
[
AVERMGE f 1 0 11 L L o o R
s sEauarmaat
o 50 l ’ ’
[ 40 oD
w | 0
a 30 \ S
! 20 =
g 10 X [ i
P}
e o L g~
« o I+ 2 3 4 5 & 7 8 9 10 -
< TIME— MINUTES +PLATE GLASS A A=125D
4 B+ 50D
F1G. 5—VARIABLE FLOW CYCLE i T C: 875D
055 WALL —i= i ? E=190D
- 3Information obtainable from Power Plant Lab., Detroit Arsenal, Centerlme. } F=1.10D

Mich.

4Information obtainable from Donaldson Co., Minneapolis, Minn.

FIG. 6—OBSERVATION ELBOW
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ulate field operation. i

(b) Condition the aiy cleaner using light test oil. Readjust oil to indi-
cated level, except typg shown in Fig. 8B.

(¢} Raise airflow to prescribed value (do not exceed), and,maintain
for 15 minutes. )

(d) Perform shake oferation at specified number and-frequency. Stop
shake without interrupting air flow.

FI1G. 7B—HORIZONFAL SHAKE

(e) Observe for indic
(fy If no carry-over i
to assume initial condi
flow or oil level in inc

tions of oil carry-over.

observed, allow sufficientitime for displaced oil
ion or recondition the(air cleaner. Increase air-
ements as specified and) continue shake until oil

carry-over is observed.

Oil Loss

NOTE: The air cleapner must be sufficiently dry prior to addition of
oil to withstand rated [;irﬂow for=1 hr in its dry state without loss of
weight.

(a) Determine weigh
Fig. 10.

6.0 Determination o

of aircleaner in dry condition and set up as in

OBSERVATION ELBOW

[ \——"=TO AR PUMP

FLEXIBLE HOSE

(b) Condition the air cleaner using Iight test oil. Readjust oil to the
indicated level, except type shown in Fig. 8B. Weigh the air cleaner to
the nearest 0.1 g or as close as possible.

(¢) Raise airflow to rated value (do not exceed), and adjust heater to
obtain, within 5 minutes, a stabilized temperature of 100 + 2 F at the
air cleaner outlet. .

(d) After 65 minutes of operation, including the time for adjustment
of air temperature, stop airflow and reweigh air cleaner and record.

(€) Repeat steps (c) and () twice.

Oil loss for 314 hr

f) Calculate percentage of oil loss from: ————————— %100
® peicentage of ol foss I Total weight of oil

7.0 Determination of Initial Wetting of Element
7.1 Indicated Oil Level, Increasing Airflow
(a) Set up the air cleaner as in Fig. 8.
(b) Wash and dry the air cleaner thoroughly.
(c) Fill the oil cup to the indicated level with heavy test oil.

(d) Start airflow at 5%, of rated value (do not exceed). and maintain
for 5 minutes.

F1G. 7C—ROCKING SHAKE

(e) Stop airflow and remove the oil cup. Observe and record the degree
of wetting on the lower element surface.

(f) Reassemble the air cleaner and raise airflow in increments of 59,
of rated value until complete wetting on the lower element is observed.

7.2 Constant Airflow, Decreasing Oil Level

(a) Set up the air cleaner as in Fig. 8.

(b) Wash and dry the air cleaner thoroughly.

(c) Fill the oil cup to the indicated level with heavy test oil.

(d) Start airflow at 20%, of rated value (do not exceed), and maintain
for 5 minutes.

{e) Stop airflow and remove oil cup. Observe and record the degree
of wetting on the lower element surface.

(f) Repeat steps (b), (d), and (e) with oil level lowered in desired
increments until no wetting on the lower element surface is observed.
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FIG. 8A—CIRCUMFERENTIAL OR: LOUVERED INLET
CLEANERS
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725
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THERMOMETER

—4 -
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LOUVERED INLET CLEANERS
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==
THERMOMETER

FIG. 8B—CARBURETOR MOUNTED TYPE CLEANER
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THERMOME TER
AR e B \: ADAPTER
L =/~ WATER MANOMETER
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FIG. 8C—{FCBULAR INLET CLEANERS

FI1G. - 9—TESTCSET UP

satisfactory to feed, equal to that(required

to obtain maximum per-

missible restriction if average efficiency is desived. :
(d) If testing an oil bath air cleaner, condition the air cleaner using
heavy test oil. Readjust oilsto'the indicated lgvel, except type shown in

Fig. 8B. /

(e) Determine and record the weights of the absolute filter elements
and the air cleaner and dust feeder assemblies (along with their con-

necting passages).

(f) Start the fest“(within 10 minutes after e
ing an oil bath dir cleaner) and operate at the
any necessary ‘corrections for air density. Rec
tion atcsuitable intervals. Maintain constant
dust in feeder is used.

(g)Carefully disconnect equipment and |
cleaner outlet connections onto the ahsolute
and record the weights of the air cleaner and

in the aforementioned manner. Dry and weig

clements. .
(h) Inspect the air cleaner filter element,
parts and make any pertinent notes and sketc

(i) Calculate the air cleaner efficiency by

methods:

hd of conditioning, if test-
prescribed airflow, making
rd the air cleaner restric-
rate of dust feed until all

rush any dust in the air
filter elements. Determine
the dust feeder assemblies
h the used absolute filter-

baffles; gaskets and other
hes.
either of the following

increase in weight

of air cleaner as|

pembly

Efficiency, %, = in

+

increase in weight
of air cleaner
assembly

increase in
of absolute filte]

crease in weight [ X 100

of absolute

filter elements

eight
r elements

Efficiency, 9, = 1—
: decrease in

of dust feeder

If the dust unaccounted for exceeds 2%, of t

X 100
weight
assembly

he dust fed, the test should

8.0 Determination of Efficiency

8.1 Steady Airflow—Steady airflow efficiency tests can be performed
at rated airflow or any percentage thereof. The airflow shall be pre-
scribed and the dust feed rate calculated from this airfiow.

Test Procedure .

() Set up the air cleaner or element as in Fig. 11.

(b) The dust feed rate should be calculated using the dust concentra-
tion of 0.025 g per cu ft of air (1.5 g per-hr per cfm). Either fine or coarse
test dust may be prescribed.

(c) Prepare the dust feeder with the prescribed amount of dust.

Initial Efficiency Test—Light Duty Air Cleaners—Use 20 g or the
number of grams numerically equal to 10%, of the rated airflow in cubic
feet per minute, whichever is greater.

Spot Check on Heavy Duty Air Cleaners—Use 110 g or the quantity
required for 30 minutes, whichever is greater. When testing very high
efficiency cleaners, sufficient dust should be fed to obtain enough weight
increase in the absolute filter to obtain an accurate determination.

Full-Life Efficiency Test—The quantity of dust, divided into amounts "

BAFFLE USED WITH
GA$ HEAT

PIEZOMETER
GAS BURNER

(ALTERNATE) ELECTRIC
HEATING ELEMENTS
20 WATTS PERCFM

H20 MANOMETER

~-THERMOMETER

TRANSPARENT
PIEZOMETER

FIG. 10—OIL LOSS TEST SETUP
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