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1.2 Measurement Accuracy

1.2.1 Measure the airflow rate within 2% of the actual value.

1.2.2 Measure the pressure drop and restriction within 0.25 mbar (0.025 kPa) of the actual value.

1.2.3 Measure the temperature within 0.5 °C of the actual value.

1.2.4 Measure the weight within 1% of the actual value except where noted.

1.2.4.1 Weigh the absolute filter(s) to £ 0.01 g.

1.2.5 Measure the relative humidity with an accuracy of 2% R.H.

1.2.6 Measure the barometric pressure within 3 mbar (0.3 kPa).

1.2.7 The measyrement equipment shall be calibrated at regular intervals to ensure;the-required

1.3 Test Conditipns and Material

1.3.1 The test dust contaminant shall be standardized and shall be of twe.grades labeled FINE an

following chemical analysis (Table 1) is typical:

TABLE 1—CHEMICAL ANALYSIS OF TEST DUST

Chemical % of Weight
SiO, 65— 76
Al,O3 11-17
Fe,03 25-5.0
NayO 2-4
CaO 3-6
MgO 05-15
TiOYy 05-1.0
¥503 0.10
ZrO 0.10
BaO 0.10
Loss on Ignition 2-4

accuracy.

d COARSE. The

1.3.1.1 Before using the test dust, a quantity sufficient to cover test requirements shall be mixed in a sealed
container for a minimum of 15 min. This test dust shall then be dried to a constant mass at a temperature
of 105 °C + 5 °C. The test dust shall then be allowed to become acclimatized to a constant mass under the

prevailing test conditions.

NOTE— To ensure a constant rate of dust feed with some dust feeders, it may be found necessary to heat

the dust prior to

being fed to the injector.

1.3.2 The particle size distribution by volume as measured with an L & N Microtrac Analyzer shall be as follows in

Table 2:



https://saenorm.com/api/?name=a85f61990dac67bd5c80a56cac672178

SAE J726 Cancelled JUN2002

TABLE 2—PARTICLE SIZE DISTRIBUTION BY VOLUME, %

Fine Grade Coarse Grade
Size, Microns (% less than) (% less than)
5.5 38 +3 13 +3
11 54 +3 24 +3
22 71 +3 37 £3
44 89 £3 56 +3
88 97 £3 84 £3
176 100 100
1.3.2.1 (Reference Only)—The particle size distribution by mass as measured by the Andreason method is given
in Table 3:
TABLE 3PARTICLE SIZE DISTRIBUTION, ANDREASON METHOD PERCENTAGE BY MASS
Sitze Fine Grade Coarse/Grade
mn % Y%
~1bs 98.5+ 1.5
< J5 98+ 2 84.5+55
< po 843 51+2
< po 673 32+2
< o 49 +3 195+ 1.5
<|s 353 10+1
<|2 17.5+2.5
1.3.2.2 (Referenfe Only)—The particle size distribution as<measured by a Roller analyzer anfd described in %
weight is|given in Table 4.
TABLE 4—PARTICLE SIZE'DISTRIBUTION BY WEIGHT, %
Size, Microns Eine Grade Coarse Grdde
o} 5 39+2 1242
51 10 18+ 3 12 +3
10} 20 16+ 3 14 +3
20} 40 18+3 233
40| 80 9+3 303
80 — 200 9+3
1.3.2.3 Test Dugt (Coarse(and Fine) is manufactured by Powder Technology Inc. Dust capacity differences may
occur bejween, different dust batches. Therefore, it is recommended that comparison tgsting of filters be
performeld using/a single batch of dust per test program whenever possible.
1.3.3 ABSOLUTE HLTER MATERIALS— he absolute filter shall consist of fibergiass media with a minimum thickness of

134

12.7 mm and a minimum density of 9.5 kg/m®. The fiber diameter shall be 0.76 to 1.27 nm and the moisture
absorption shall be less than 1% by weight after exposure of 49 °C and 95% relative humidity for 96 h. The
filter shall be installed with nap side facing upstream in an airtight holder that adequately supports the media.
The face velocity shall not exceed 50 m/min to maintain media integrity.

To reduce any subsequent errors in the measurements caused by loss of fibers or materials, the absolute filter
shall be subject to a flow of at least 110% of the rated flow of ambient air for 15 min before the test weighings.

ABsoLUTE FLTER WEIGHT—The absolute filter shall be weighed to the nearest 0.01 g after the weight has
stabilized and while in a ventilated oven at 105 °C £5 °C.

NOTE— If stabilization cannot be determined, a minimum time of 4 h is required.
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1.3.5

1.3.6

1.3.7

2.

2.1

2.1.1

2.1.2

2.1.3

3.1

3.1.1

3.1.2

TEMPERATURE AND HumIDITY—All tests shall be conducted with air entering the air cleaner at a temperature of
23 °C £ 5 °C and a relative humidity of 55% + 15%, the permissible variation at each weighing stage
throughout each single test being + 2% (relative humidity).

NOTE— Since atmospheric conditions affect the test results, when comparing the performance of the filters
designed for the same application, the tests should be conducted within the narrowest range of
temperature and humidity possible.

AIR DRYER—To0 prevent the dust from caking and to prevent icing of the injector nozzle, an effective air dryer

of sufficient size should be installed in the air supply line.

See Appendix A for:

a. test material supplier list

b. test ¢quipment supplier list
References
Related Pubjications—The following publications are provided for information purposes only and are not a
required part|of this document.

SAE PusBLICATIONS—Available from SAE, 400 Commonwealth’)Drive, Warrendale, PA 15096-0001. The

latest issug of SAE publications shall apply.

SAE J11p4—Glossary of Terms Related to Fluid Filters’and Filter Testing
SAE TSHB 003—Rules for SAE Use of SI (Metric) Units
ASME PusLIcATIONsS—Available from ASME, 22\baw Drive, Fairfield, NJ 07007.
Fluid Meters—Their Theory and Application—6th Edition 1971
ISO P usLIdAaTIONS—AVailable from ANSI, 11 West 42nd Street, New York, NY 10036-8002
ISO5011{—Inlet air cleaning,equipment for internal combustion engines and compressofs—Performance
testing
Definitions
Air Cleaner—For the purpose of this test code, the air cleaners shall be of the dry type or pil bath type and
may consist pf one or more stages of filtration which remove particles suspended in the fresh charge as it is
drawn into thg ‘engine.

DRy TYyPeE AIR CLEANER—AN air cleaning device consisting of one or more layers of filter media that may or
may not have a wettant added to the media. Filtration is accomplished by removal of the contaminant as air
passes through the filter media.

OiL BATH AIR CLEANER—AN air cleaning device in which dust laden air is directed on a reservoir of oil where
some of the dust is collected. This air, carrying a mist of oil from the reservoir, then passes upward through
the filter element for further filtering. The oil returning to the reservoir carries with it dust that was collected in
the filter element.
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3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.9.1

3.10

Unit Under Test—Either a single air cleaner element, a precleaner, or a complete air cleaner assembly.

Single-stage Air Cleaner—An air cleaner that does not incorporate a separate precleaner.

Multistage Air Cleaner—An air cleaner consisting of two or more stages, the first usually being a precleaner

followed by one or more filter elements.

element, and

the second one shall be called the secondary element.

If two elements are employed, the first shall be called the primary

Precleaner—A device usually employing inertial or centrifugal means to remove a portion of the dust prior to
reaching the filter element. Precleaners may be integral with the air cleaner housing, attached to the housing
or separate. They may employ a scavenge airflow, an unloader valve, atmospheric discharge, or other means

to remove or

store separated dust

Test Airflow
shall be expr

Rated Airflo
rated airflow

Scavenge A
expressed ag

Pressure Dr

upstream ang@l downstream of the unit under test.

Refer to Af

Static Press

—A measure of the quantity of air drawn through the air cleaner outlet per unibtine. The flow rate

bssed in cubic meters per minute corrected to standard conditions.

Ww—The flow rate specified by the user or supplier and may be used.as the tg
s not known, for test purposes, it can be approximated using the‘formula descrih

rflow—A measure of the quantity of air employed to remové the collected dust f
a percentage of the test airflow, typically 10%.

bp—(DP4) A measure, in mbar (kPa), of the diffefence in static pressure meas

pendix C for correcting the recorded presstite drop values to the standard cond

Lre—Pressure in a duct at the observed airflow rate, measured by connecting a

st airflow. When
ed in Appendix B.

om a precleaner,

ured immediately

tions.

pressure gage to

a hole or holgs drilled in the wall of the duct.

In the tests specified herein a static pressuré is measured by a manometer (usually a liquid
negative pregsure difference against the_atmospheric pressure and in the formula is treated ag

manometer) as a

a positive value.
3.11 Pressure Loss—Measure of the\loss of energy caused by an air cleaner at the observed airflow rate,
expressed ag the pressure drap corrected for any difference in the dynamic head at the meaguring points.

When pressure drop acrgss'an air cleaner has been measured (P, - P4 in Table 5), any differgnce in the cross-
sectional arga of the ducts at the upstream and downstream pressure tapping points myst be taken into
account in ddterminingthe pressure loss across the air cleaner. The pressure loss across thé¢ cleaner is given
by the equatipn:

DP, = DP4-DP, (Ea. 1)

where:

D P4 is measured pressure drop 2 2
d _TXV,T rxVy

DP, =
2 2

(Eq. 2)

C
in which:

r is the density of the air
V, is the velocity of the air in the duct at the upstream pressure tapping point
V, is the velocity of the air in the duct at the downstream pressure tapping point
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TABLE 5—PRESSURE DROP

Air Cleaner Drawing
Air from the

Air Cleaner Drawing
Air Through an

Term Atmosphere Inlet Duct
Static pressure upstream P,
of air cleaner
Restriction = Static pressure DP, =P; DP,= Py

downstream of air cleaner

Pressure drop

Pressure loss

DP; = DP— denamic DP, = DPy —DR;

2
rxv,

:??)2_p1)_r_(\/22_
2 € 2

P,-

DPy=DP, - P; =P,E-P

Vi)

3.12

3.13

3.14

3.15

3.16

3.17

3.18

When the up
du

Ct has been measured, the pressure loss across thé ‘air cleaner can be cal

dymamic head required to accelerate the air from rest t0 its velocity in the downs

pre

where:

PI‘: Pzif
r is the d
V5 is the

Restriction—
of the unit un

Assembly R
shroud and/qg

Tare Restric

ssure loss across the cleaner is then given by theseguation:
DPl = Pr_ denamic
r xv%
2

2

the restriction/static pressure-atthe downstream pressure tapping point
ensity of the air
\velocity of the air at the downstream pressure tapping point

-(DP,) A measure, in mbar (kPa) gage, of the static pressure measured immedi
fer test.

pstriction/pressure Drop—The airflow pressure resistance across the comple
r housing.and element).

tion/pressure Drop—The airflow pressure resistance across the test shroud an

(no element)

btream pressure is equal to atmospheric and therefore only the static pressure i the downstream

culated from the
tream duct. The

(Ea. 3)

htely downstream

e assembly (test

d/or housing only

Element Restriction/pressure Drop—The assembly restriction/pressure drop minus the tare restriction/
pressure drop.

Terminating Restriction/pressure Drop—The airflow pressure resistance across the unit under test at which

the capacity i

S measured.

Absolute Filter—The filter downstream of the unit under test to retain the contaminant passed by the unit

under test.

Efficiency—The ability of the air cleaner or the unit under test to remove contaminant. This will be expressed
by the following formulas:



https://saenorm.com/api/?name=a85f61990dac67bd5c80a56cac672178

SAE J726 Cancelled JUN2002

3.19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

4.1

Automobile Air Cleaners

Increase in weight of unit under test
Increase in weight of unit under test +
Increase in weight of the absolute filter

Efficiency, % =

~ 100

Industrial Air Cleaners

Increase in weight of absolute filter - 100

Efficiency, % = 1- -
Weight of dust fed

Capacity—The guantity of contaminant removed and defined as follows:

Automobile Air Cleaners—The total weight GAIN in grams of the unit under test at the\term|
or pressure drop.

Industrial Air Cleaners—The total weight in grams of the test dust fed to the air.cleaner to pr
terminating rgstriction or pressure drop.

(Ea. 4)

(Ea. 5)

nating restriction

bduce a specified

Precleaners|(Collection Type)—The total weight in grams of test dust“collected when the dust collected

reaches the lecommended servicing level.

Standard Condition—All airflow measurements are to be carrected to a standard condi
1013mbar (101.3 kPa).

Oil Carryovgr—The appearance of oil at the air cleaner‘qutlet.

Units of Megsurement—For the purpose of this testcode, all airflow measurements will be ¢
meters per minute (m3/min). All pressure measurements will be expressed in bar followed by
and temperafure measurements will be expressed in degrees Celsius.

Useful Equiyalent Conversions

1 kRBa = 4.019 in H,O

1 kPa = 0.2953 in Hg

1 kRa = 0.1450 psi

1 mf/h = 0.58858 cfm

1 mfmin = 3.2808 ft/min
114 61.02&0n°

1 in|H,®.2.0.2488 kPa
1 in|Hg = 3.3865 kPa

1 psig = 6.895 kPa

1 c¢fm = 1.699 m¥/h

1 ft/min = 0.3048 m/min

1 cfm = 0.028 316 8S m°/min
1 bar = 100 kPa

Automotive Air Cleaner Test Procedures

°C at

xpressed in cubic
kilopascals (kPa)

General—The automotive air cleaner test code has been established to cover the dry type air cleaners
generally used in automobiles. The air cleaners used in truck, off-highway, construction, and some industrial
applications are classified as industrial types and are covered in Section 5. The oil bath air cleaner test code is

covered in Section 6.
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4.2 Test Equipment—To determine the resistance to airflow, contaminant holding capacity, contaminant removal
characteristics, sealing characteristics, and rupture/collapse characteristics, use equipment described in
Figures 1 to 6 (test setups).

4.2.1 Use a dust metering device, which when used with the dust injector with sufficient compressed air supply, is
capable of metering dust over the range of delivery rates required. This dust feed system shall not change
the primary particle size distribution of the contaminant. The average delivery rate shall be within 5% of the
desired rate and the deviation in delivery rate from the average shall be no more than 5%. The
recommended minimum supply pressure is 1 bar (100 kPa).

4211

42111

42112

42113

42114

4.21.2

4.2.1.3

Validation of the Dust Feed System

Chargg the dust metering device with a preweighed amount of dust.
Simultaneously start the dust feed system and timer.

At 5 mjn intervals, determine the weight of the dust dispensed. Continue.the weight fleterminations of
the dugt increments for 30 min.

Deternjine the average delivery rate and the maximum deviation in_delivery rate.
Use a dupst transfer tube sized to maintain a minimum velocity %914 m/min for dust susgension.

Use the flust injector described in Figure 8. The specified’injector has been shown sat|sfactorily to feed
test dustfat rates up to 40 g/min. The injector is operated with a minimum supply pressurg to the nozzle of
1 bar (10p kPa). It should be noted that the design ofithe system feeding test dust to the ihjector may affect
this maximum rate of dust feed. Where dust feed;rates greater than 40 g/min are required, the dust injector
shown in[Figure 16 shall be used.



https://saenorm.com/api/?name=a85f61990dac67bd5c80a56cac672178

SAE J726 Cancelled JUN2002

N G

A - DUST METERING BEVICE

B - DUST TRANSFERTTUBE

C - DUST INJECTOR FIGURE 8

D - INLET TUBE)\FIGURE 9

E - Ap MEASURING DEVICE

F - TEST SHROUD FIGURE 2 OR

G - OUTLET TUBE

H - ABSOLUTE FILTER HOUSING

| ~FLOW RATE MEASURING SY§

J'CFLOW RATE CONTROL SYST

K - BLOWER OR OTHER DEVICE
FOR INDUCING AIR FLOW

TEM
EM

FIGURE 1—EFFICIENCY/CAPACITY AIR FILTER ELEMENT TEST SETUP



https://saenorm.com/api/?name=a85f61990dac67bd5c80a56cac672178

SAE J726 Cancelled JUN2002

NA/R RIS HYHL ¥DIVINO S 13N DML
MONONHE AMIGTIA JH) SV MDY SY
NADO ¥O N QWIS JW NYD DNISOOM
ML "OMSNOM SIHL AR QMYQOR
~m032Y 38 0L 194¥ 001 SINIA1N) MO
®iD 001 NYWi $$3) SV MOYS WO

(Qase) & 28 w2 In02Ie
13UNO ONY LIW

SIIMMS ¥t ) §
JIONY ¥SL R FSZ L SE Y
ANNINMIY 91-5908 WY

SHYId HIIMINE 14IMD1] HIIMONYS

T V-V NOND3S

JIONYILS WIMOY M STOH
03ad¥1L “IINVY] ¥)ddn
M $3I0K JoNvEVI)

[
OMS AT x tidm J
(nY3E15KM00) 01IVIS 38 01 imoOr

T
> M

L 4

[ 2132
NI0SeY O

—
~

L]

p= R QT

MOV Ay

|

e e K )

f

|
!
!
_
i
|

——
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| — -
[' H— TO RESTRICTION
MEASURING DEVICE

o - ~

FIGURE 3—AIR CLEANER ASSEMBLY RESTRIETION TEST SETUP

‘ L
' l

|

1

IDEAL FLOW
ORIFICE
REFERENCE FIGURE 7

[} 5 s s /=
o To RESTRICTION
MEASURING DEVICE

FIGURE 4—ELEMENT RESTRICTION TEST SETUP
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Vat INLET TUBE
/
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PRESSURE DROP (APd)

MEASURING DEVICE

FIGURE 5—EFFICIENCY CAPACITY AIR CLEANER ASSEMBLY TEST SETUR

— STUD
/@~ Tomaue NuT
= J/
;_ e ELEMENT
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FIGURE 6—TEST ASSEMBLY

-12-



https://saenorm.com/api/?name=a85f61990dac67bd5c80a56cac672178

SAE J726 Cancelled JUN2002

L2
.
D/2
: -i 2/3 01
b/2 ‘ 1 1/3 D
—=
D/2
1

FIGURE 7—IDEAL FLOW ORIFICE
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T
81026 9.5250

50.0000

1.9939 DIA
(#47 DRILL)

/—DUST MIXING PIPE

AT'L ST. STL.

30.0000

42.0000
19.0500

60°

)

31.00

4.9276
6.3500

- 5.0000

} O : NI \

4

92.0000

\
\
77%

77
/
N

45.0000
D e ——
60
\

DUST ENTRY PIPE ——

=

I T
19.0500 6‘3i00 3.8606

l

38.1000

@
|
|
DIMENSIONS in MILLIMETERS

FIGURE 8—DUST INJECTOR FOR LIGHT-DUTY OR AUTOMOTIVE USE ONLY

-14-



https://saenorm.com/api/?name=a85f61990dac67bd5c80a56cac672178

SAE J726 Cancelled JUN2002

4.2.1.4 Use an inlet tube conforming to Figure 9.

= b 1000 mm

iE=2

10.00 mm
AIR FLOV r
=11
2.0 mm '
6 HOLES EQ. SPACED —= o ]
(DEBURR HOLES) ‘
PRESSURE TAP ——%
| AR _FLow- ax D
———e—e 4D MIN ' 2 MIN ——==  (SCMM) )
4

ek
:

D td be such that air velocity is not less than 914.4 m/min for dust suspension.
For |variable air flow cycle use the average test flow.

NOTE —~ Previous dimensions shown in J726 JUNB7.
FIGURE 9—INLET TUBE
4.2.1.5 Use a manometer or other differential pressure measuring device with the accuracy desgribed in 1.3.2.

4.2.1.6  For air filfer element testing, use a test shroud-conforming to Figure 2 or 10.

DIFFUSER
CONE
DIMENSIONS TO BE SUCH THAT AIR VELOCITY*|IN
SEAUNG t THE CONE SECTION IS NOT LESS THAN 914.4 m/min
Pt 7TsT TO MAINTAIN DUST SUSPENSION AND THERE I NO
ELEMENT SIGNIFICANT ACCUMULATION OF DUST ON
HORIZONTAL SURFACES (ELEMENT END SEALING
PLATE OR BASE OF SHROUD). SEALING SURFACES

____Lﬁ(r——- TO BE SMOOTH AND FLAT.

“FOR VARIABLE AIR FLOW CYCLE, USE THE AVERAGE TEST FLOW.

FIGURE 10—TEST SHROUD

4.2.1.6.1 For air cleaner assembly testing use a housing and setup agreed on by the supplier and user (Reference
Figure 5).

4.2.1.7 Use an outlet tube conforming to Figure 9 except that the overall length is 4 diameters min (air velocity is
not critical).

4.2.1.8 Use an absolute filter whose efficiency is a minimum of 99% for the contaminant presented to it and whose
size is such that the air velocity through it does not exceed 50 m/min.

NOTE— Refer to 1.3 for materials that have been found to meet this validation requirement.

-15-
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42181

42.181.1

42.1.81.2

4.2.1.8.1.3

wher

A = Weight increase of upstream absolute filter
B = Weight increase of downstream absolute filter

4.2.1.9 Usean
4.2.1.9.1
meter
calibra
meter
(101.3

4.2.1.10 Use an a
value dufing both the steady-state and variable airflow, operation.

4.2.1.11 Use a su

4.3 Airflow Resfriction and Pressure Drap Test

4.3.1

4.3.2

4.3.3

4.3.4

4.3.5

4.3.6

characte
measura

The purpos
when air is

Condition t
those in thg
humidity ral

For test un

Validate the airflow rate measuring system according to ASME Fluid.Meters, Sixth Ed

Validation of the absolute filter efficiency.
Weigh the absolute filters per 1.3.4.

Arrange two absolute filters in tandem.

Absolute filter efficiency (%) = 1- E ~ 100

™

Perform a filter efficiency test and determine the weight increase of each absolute filter.

(Eq. 6)

rflow rate measuring system having the accuracy described in 1.3.1.

thall be an accepted design, such as a calibrated orifice, traceable, once remo
ing source. Corrections shall be made for variations in @bsolute pressure and tq
nlet and the airflow rate shall be expressed in cubicneters/min corrected at 2(
kPa).

irflow rate control system capable of maintaining the indicated flow rate within 1

table means for inducing the airflow thrfough the system having sufficient flow r

ble by the flow rate measuring system.

e of this test is to determine the static pressure drop across the unit under test
passed through under predetermined conditions.

he unit to bestested at least 15 min under the temperature and humidity conditi
 test area\Fhe tests should be performed at a temperature range of 23 °C £ 5
hge of §5% + 15%.

tion. The airflow
ed to a standard
mperature at the

°C at 1.103 bar

o of the selected

ate and pressure

istics for the filters to be tested. The pulsation of the flow rate shall be low enough so it is not

L which will result

bns equivalent to
°C with a relative

itcrestriction, set up a test stand as shown in Figure 2, 3, or 4. Seal all the joi

Nts to prevent air

leaks. Co

i)
nectthepressuretaps:

Measure and record the static pressure drop versus the flow rate over the range of interest or as specified. A
minimum of five readings at approximately 50%, 75%, 100%, 125%, and 150% of rated flow are
recommended.

For tare restriction, use the setup shown in Figure 2, 3, or 4 without the air cleaner. Repeat 4.3.4.

NOTE— It is possible, due to inertial effects, for this value to be greater than the assembly restriction.

Determine the test unit net restriction by subtracting the values obtained in 4.3.5 from the values obtained in

4.3.4.
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4.3.7 Record the data.

4.4 Efficiency Test

4.4.1 The purpose of this test is to determine the retention capabilities of the unit under test. This test can be
conducted with either constant or variable airflow and with coarse dust or fine dust contaminant. If desired,
the efficiency tests can be performed concurrently with 4.5.

4.4.2 Three types of efficiency tests can be performed. These are:

4.4.2.1 Fulllife efficiency determined when terminating pressure drop (DPy) is reached.

4.4.2.2 Incremental efficiency is determined at 10, 25, and 50% of the terminating pressure droﬂ) (DP4) minus the
initial pressure drop (DPy).

4.4.2.3 The initial efficiency is determined after the addition of 20 g of contaminant er the number of grams
numericdlly equivalent to 0.0973% of the test airflow in SCMH, whichever is.greater.

4.4.3 The determination of efficiency at constant test airflow can be performed at the rated airflow or any
percentagq thereof as agreed on by the user and supplier.

4.4.3.1 Based on the test flow, calculate the dust contaminant feed raté-Using a dust concentrat{on of 1.0 g/m? of
air: in spécial cases (e.qg., small filters) 0.25 and 0.50 g/m? fhay be allowed.

4.4.3.2 Condition the unit under test according to 4.3.2 and theryweigh, in grams, to within 1% of the actual value.
4.4.3.3 Weigh the absolute filter per 1.3.4.

4.4.3.4 Set up the test stand as shown in Figure &yor Figure 11 for air filter elements. Seal gll of the joints to
prevent gir leaks.

NOTE—| The panel filter elements'can be tested with a setup similar to Figure 1 using the panel filter test
housing from Figure 2.

4.4.3.5 Record the temperature and,relative humidity.

4.4.3.6 Weigh olit the specified test dust equal to 125% of the estimated capacity of the test unit. Record the
weight to| the nearést 0.1 g and place in the dust metering device.

4.4.3.7 Weigh and record the dust feed system with dust, in grams, to within 1% of the actual valle.
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4.4.3.8

4.4.3.9

4.4.3.10

4.4.3.11

4.4.3.12

4.4.3.13

4.4.3.14

4.4.3.15

4.4.3.16

4.4.3.17

1 DUST INJECTOR
2 DUST CHAMBER

- 10 3 UNIT UNDER TEST WITH DIFFUSER CONE

({SEE FIGURE 10)
OUTLET TUBE (SEE AIGURE 9)
PRESSURE DROP MEASLIRING DEVICE

AR FLOW METER
AIR FLOW CONTROL

4
H]
t— 11 6 ABSOLUTE FILTER
7
8

11 COMPRESSED AJR FLIDUBLE TUBES (FOR MAINTAINING
DUST ENTRAINMENT)

T
o

s
N
\

NOTE: IN THIS FIGURE A SINGLE AIR CLEANER ELEMENT IS INSTALLED.

HGURE 11—EFFICIENCY/CAPACITY TEST SEFUP USING A DUST CHAMBER

Start the [airflow through the stand and stabilize at the\test flow. Record the pressure drop (DPy).

Set the flpw rate to that at which the test dust is't6’be added if this is different from the tes{ flow rate used in

4.4.3.8.

Start the |dust feeder and adjust the fegd rate to inject dust at the concentration calculate¢l in 4.4.3.1.

At presciibed time intervals (a minimum of five points is recommended), record the presqure drop (DPy) at

test flow pnd elapsed test time;

Continug| the test until the terminating pressure drop is reached.

Repeat 44.3.5.

Repeat 4.4.3:7%and determine the difference in weight. This amount is the dust fed.

Carefully Temove the unit under test without fosing any dust. Note any evidence of seal leakage or any
unusual conditions. Weigh, in grams, to within 1% of the actual value. The increase in weight of the unit
under test is this weight minus the weight determined in 4.4.3.2.

Brush any observed dust on the downstream side of the test unit onto the absolute filter. Carefully remove
the absolute filter. Repeat 4.4.3.3 and determine the difference in weight. This is the increase in weight of

the absolute filter.

Calculate the material balance of the test dust. This value must be within the range of 0.98 to 1.02 to be a

valid test.

Material balance of test dust =

Increased weight of absolute filter +Increased weight of unit under test (Eq 7)
Total weight of dust fed !
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4.4.3.18 Calculate the efficiency by the following method:

Efficiency, % = Increase in weight of unit under test “ 100 (Eq 8)
’ Increase in weight of unit under test + Increase in weight of the absolute filter ’

4.4.4 Variable airflow efficiency can be determined by using a variable airflow cycle similar to Figure 12. In the
case of large air cleaners (e.g., flow rate > 5 m3/min), the duration of every partial flow section may be 5 min

instead of 1 min.

4.4.4.1 Based on the average test flow for the cycle being used, calculate the dust feed rate as in 4.4.3.1. The
dust feed rate should remain constant.

4.4.4.2  All pressyure drop determinations are to be made at the maximum airflow

100
90

80

70 \
60 | \ l

50 l r

30

20

PERCENT OF TEST FLOW
S
(=)
et
——————

10

J
!
|
|

0 1 2 3 4 5 6 7 8 9 10
TIME-MINUTES

FIGURE 12—TYPICAL VARIABLE FLOW CYCLE AVERAGE FLOW 60%

4.4.4.3 Perform fthe test as in 4.4.3-using variable airflow in place of the constant airflow; hpwever, with the
following|changes:

After the|end of eachircycle the pressure drop shall be determined at the maximum flow. The efficiency
shall be fletermined at least after 3 cycles if the duration of partial flow section is 1 min, and after every
cycle if the duration of partial flow section is 5 min, and after the end of test.

4.5 Capacity Test

4.5.1 The purpose of this test is to determine the total weight gain of the unit under test at the terminating pressure
drop. This test can be conducted with either constant or variable airflow and with coarse or fine test dust
contaminant. If desired, capacity determination can be performed concurrently with 4.4,

4.5.2 Perform the test as described in 4.4.3.1 through 4.4.3.15.

4.5.3 Assuming a constant ratio of elapsed time versus weight gain of the test unit, plot curve of restriction versus
weight gain. Refer to 4.4.3.11 for restriction and time interval data. Use the following formula to determine
the weight gain values:

Total time to end of interval .

Total time 1o end of test Total weight gain of unit under test (Eqg. 9)

Weight gain at end of each time interval =
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4.5.4 The capacity of the test unit is the point at which the curve reaches the terminating restriction. This
restriction does not include the restriction added by the dust metering device and test shroud.

4.6 Flow Pressure Collapse Test

4.6.1

4.6.2

4.6.3

4.6.4

4.7 Seal EffectiV

4.7.1

4.7.1.1

4.7.1.2

4.7.1.3

The purpose of this test is to determine the ability of an air filter element to withstand a specified differential
pressure and/or the differential pressure at which collapse occurs.

Set up the test stand to perform the basic dust capacity test as per Figure 1 or 5, or Figure 1 with
modification for panel filter test housing (Figure 2). An element from a prior capacity or efficiency test or a
new element can be used for this test.

Increase th
pressure d
or increase

Record the
the elemen

The purpos

Locate tH
requirem

Check vi
a dark or

Report a

op (DPy) is reached or the element collapse is evidenced by any decrease-in._pr
in airflow.

maximum pressure drop (DPy) attained, the reason for the termipating test, an
t after the test.

eness Test
e of this test is to determine the seal effectiveness of the air filter elements.

e filter element between the two transparent plates as shown in Figure 6 and td
ents.

sually for any irregularities or voids in theseal area. Proper sealing can normall
wet appearance continuous through_the sealing contact area.

nd comment on the seal quality. and the torque required to effect a seal.

4.8 Temperature Extreme Test

48.1

4.8.2

4.8.3

4.8.4

4.8.5

The purpos

Locate the
specified rg

Subject thg

e of this test is to determine the effectiveness of the air filter to withstand tempe|

filter element between the two temperature resistance plates as shown in Figur
quirement.

assemhly to the specified hot and cold cycle. In absence of the specific value

recommengled:

e airflow through the stand and, if necessary, feed dust at any convenient rate intil the specified

ssure drop (DPy)

0 the condition of

rque to specified

y be identified by

rature extremes.

e 6 and torque to

5, the following is

24hat121°Cx3°C
24hat-40°C+3°C
24hat121°C+3°C
24hat-40°C+3°C

Allow the u

nit under test to adjust to room temperature between cycles.

After the test cycle, allow to adjust to room temperature. Remove the plates and inspect the element for
conditions that will impair performance. If necessary, repeat 4.4.

Report all conditions of the test and visual observations.
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4.9 Presentation of Data

4.9.1 The purpose is to standardize a test data reporting form. Refer to Figure 13.

5. Industrial Air Cleaner Test Procedures

5.1 General

5.1.1 This section of the air cleaner test code has been established to cover dry type air cleaners generally used in
heavy trucks, construction equipment, agricultural tractors, and industrial applications. Air cleaners used in

automobiles are classified as automotive and are covered in Section 4. The oil bath air cleaner test code is
covered in Section 6

5.1.2 The perforinance tests shall be performed on a precleaner or a complete air cleanerincliiding precleaner,
primary el¢ment, and secondary element, if normally provided. The tests shally'Condist of an airflow
restriction/pressure drop test, an initial efficiency test, and a combined efficiencyand dust dapacity test.

5.1.3 TesT DusT|AND CONCENTRATION—It is difficult, if not impossible, to select‘a test dust siz¢ distribution and
concentratijon which will be representative of all service conditions. Therefore, based on primarily practical
consideratipns, the different types of air cleaners have been classified" as to their most [probable service
conditions,|and the test dust grade and concentration selected accardingly. See Table 6.

TABLE 6—INDUSTRIAL AIR CLEANER RECOMMENDEDDUST SELECTION AND CONJENTRATION

Air Cleaner Type Test Dust Concentration
Bingle Stage Codrse or Fine 1 g/m3
Multistage Coarse or Fine 2 g/m?
Precleaner Coarse 2 g/m?
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TEST UNIT DESCRIPTION DATE
MANUFACTURED TEST CONDUCTED BY EQUIPMENT NO.
TEST CONDITIONS

scmh TEST AIR FLOW semh STEADY

VARIABLE

RATED AIR FLOW

TEST DUST: Fine Coarse BATCH NO. TERMINATING RESTRICTION OR PRESSURE DROP
RELATIVE HUMIDITY BEFORE TEST_________ % AFTERTEST _______ %

BAROMETRIC PRESSURE BEFORE TEST kPa AFTERTEST____ kPa

TEMPERATURE BEFORE TEST ____ °C AFTERTEST____°C

TEST RESULTS
FULLLIFEEFFICIENCY_ %
INITIAL EFFICIENCY

% g

INCREMENTAL EFFICIENCY AT-PER CENT
OF TERMINATION
@ 10% EFff.
@ 25% Etf. g
@ 50% Etf. £

INITIAL RESTRICTION
kP2 ®_ | semh

(See Graph)

AIR FLOW-scmh

CAPACITY
[ to WPa

{See Graph)

MATERIAL BALANCE FOR VALIDATION
OF TEST

FLOW PRESSURE COLLAPSE REMARKS

SEAL TEST REMARKS

RESTRICTION OR PRESSURE DROP kPa

TEMPERATURE EXTREME TEST
Hours each
- Mot “C Cod___| °C
! H Times R
Remarks

GRAMS DUST

GENERAL COMMENTS.

FIGURE 13—TEST DATA REPORTING FORM SECTION 3—AUTOMOTIVE AIR CLEANERS
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5.2 Test Equipment

5.2.1

5.2.2

5.2.3

5.23.1

5.2.3.2

5.2.3.3

TesT DucT—The test duct shall consist of the following major components and be arranged as shown in

Figure 14.

Dust feeder

Dust injector

Dust mixing duct with piezometer ring
Air cleaner and/or precleaner under test
Downstream piezometer tube

Absolute filter

Airflow meter

Scavenge airflow meter (if required)
Scavenge filter (if required)

“ST@~moaoop

DusT FEEDING SysTEM—The dust feeding system shall consist of a dust feeder and al
operated dust injector. The dust feeder shall feed the test dust at a continuous and unif
quantity fefl shall be determined by weight measurement to the nearest;'0.1 g. The op
feeder as ghown in Figure 15 is recommended, but other types are optignal.

The purpoge of the dust injector is to effect a consistent high degre€ of dust dispersal and
the particlel size distribution of the contaminant. Use the dust injector described in Figure 1

The dust injector must be located 25 mm from the end and‘on'the centerline of the inlet or

UPSTREAM DUST MIXING DucT

Tubular Air Cleaner Inlet—The cross-sectionalarea of the dust mixing duct and upstream
shall be the same as the air cleaner inlet, (The overall length shall be six diameters wi
ring placgd four diameters for the duct inlet' Figure 14. For concentrated inlets of nonci
transitior| to a circular area and treat-as-a tubular inlet.

Rectanglilar or Open Face Inlet—Same as 5.2.3.1, except the overall length and p
piezomefer shall be 24 and~16 times the hydraulic radius, respectively. (Hydraulic
perimetef.)

Peripherdl Air Inlet of Stack Type Precleaners—The peripheral air inlet or stack type pre
tested infa chamber)which ensures the even distribution and delivery of test dust to the
Care shquld be taken in the design of the chamber to ensure that all the test dust is fed
test. If qustisettling occurs, then compressed air jets may be used to re-entrain the t

compressed air
prm rate and the
bn tray type dust

shall not change
b.

just mixing duct.

piezometer tube
the piezometer
cular area, use a

lacement of the
radius = area ,

cleaners shall be

inlet of the unit.
to the unit under
pst dust. Typical

examples of chambers are shown in Figure 17.
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;L — (DEBURR (HOLHS)
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/ }
pUST MIXING DUCT ¢ 1
WITH PIEZOMETER RING, i
’ f
// /
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,’~ AR CLEANER]
. ap, | yzoey [ aspsor
DUS INJECTOR | i ,/ P“EC‘L‘"E‘?
v
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FLOW —fa - - | H .4:3._
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e & \ AIRALOW
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i DOWNSTREAM PIEZOMETER| RING
Pioaml
[
HEH ey
[ S }-
1 B SO S }J
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DUST\FELDER SCAVENGE  SCAVENGE
FILTER AIRFLOW
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FIGURE 14—TUBULAR INLET AIR CLEANER TEST DUCT ASSEMBLY
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ASPIRATOR MANIFOLD

FEEDER BRUSH

BRUSH DRIVE g
MOTOR \ 4
&WA
V’ ,

0.
9/
“/"L o

) 7 ¢
DUST / ) POWER CORD
\ CONTROL BOX

TRAY DRIVE MOTOR

GUIDE BASE

FIGURE 15=-DUST FEEDER
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MAKE FROM 3/4-
HEX HD BOLT

—— MAKE FROM
HEX NUT

1/4 NPT—ﬁ\\\
Y

16
3/4-16
246.13
p———— 119.12
po———— 96.77 ———

VINYL TUBING

STL. TUBING

AR CLE
SINGLE STAGE
3400 m3/h

*BABED ON MAX,<DUST FEED RATE OF 50 g/min.

7/
1.65 WALL STAINLESS

MAXIMUM TEST AIRFLOW PERUINJECTOR®

ANER TYRE
MULTI-STAGE
1700 m3/h

/ 9.53 O.D. VINYL TUBING

- .81 WALL STAINLESS STL.

FIGURE16=DUST INJECTOR FOR HEAVY-DUTY OR INDUSTRIAL USE ONLY

120°

TUBING
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524

525

5.2.6

L AN

Dust/Air Entry

———

F

q
When us
To ensur

and the 3

DOWNSTRE

Dust/Air Entry

———

bURE 17—NONTUBULAR INLET AIR CLEANER TEST CHAMBER ASSEMBLI

ng compressed air for agitating dust, care should be taken not to eject dust ou

cleaner ouflet tube. (See Figure 14.)

ABSOLUTE

AIRFLOW M
using a floy

HLTER—The absolutesfilter shall contain the material specified in 1.3.3.

FTER—The airflow“meter shall be calibrated annually to assure a known accu
v meter conferming to the construction set forth in ASME Fluid Meters, Sixth Edi

5.3 Airflow Restriction<and Pressure Drop Test

531

5.3.2

5321

The purpo

ES

t of the chamber.

P that no dust is ejected, a negative pressure should be maintained between the chamber interior
tmosphere.
M PiIEzOMETER—The inside .diameter of the downstream piezometer shall be th

P same as the air

acy of £ 2%, by
tion.

be”of this test is to determine restriction/pressure drop/pressure loss across the unit under test

which resu

1 HP () L ! ] H ! (H'H Asrakl H
tb WITCTT dIl 15 PasstU ‘I:IIIUUBII Urtuct pICUCtCIIIIIIICU bUIIUItIUIIb. AITTTOW ICthI

ction or pressure

drop (see 3.9) is measured with a clean filter element, or elements, at five equally spaced airflows between
50 and 150% of rated airflow or as agreed upon between the user and the manufacturer.

AIRFLOW RESTRICTION (DPg)

Set up th

e air cleaner per Figure 18.
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FIGURE 18—RESTRICTION TEST SETUP
5.3.2.2 Record the downstream static gage pressure at 50%, 75%, 100%, 125%, and 150% of rated airflow.
5.3.2.3 Record the ambient temperature, pressure, and relative humidity.

5.3.2.4 Correct the recorded restriction values to standard conditions per Appendix C and plot as shown in Figure
19 indicating restriction on ordinate.

5.3.3 PRESSURE DroP (DP)
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5.3.3.1

5.3.3.2

5.3.3.3

5.3.34

Set up th

e air cleaner per Figure 20.

Record the difference in static pressure measured upstream and downstream of the air cleaner at 50%,
75%, 100%, 125%, and 150% of the rated airflow.

Record the ambient temperature, pressure, and relative humidity.

Correct the recorded pressure drop values to standard conditions, per Appendix C, and plot as shown in
Figure 19 indicating the pressure drop on ordinate.

5.4 Initial Efficiency

54.1

5.4.2

5421

54.2.2

54.2.3

5424

5.4.2.5

The air clegners covered within the scope of this test code exhibit a collection efficiency tha
eases with dust load on the filter element, and decreases with dust particle 'size|

airflow, inc

Two efficiq
conducted

PROCEDURE

Set up th
which thg

Weigh th

Set and naintain the air cleaner airflow at test flow £2%, and scavenge flow, if used, at th
recommgnded percentage.

Feed a duantity of test dust equal to 11 g/m? of the primary element media area at a cq

30min.

Reweigh
dust fed

5.5 Dust Capaci

55.1

The air clegner dust capacity is a function of air cleaner size, airflow, terminal restriction/pr
the grade df test dust employed. To permit a comparison between different air cleaners, th

therefore,

specified,

metering d
conditions,

ncy determinations are thus made: an initial efficiency test, andan’accum
during the dust capacity test.

e air cleaner using the clean filter element(s) per Figure-34 and condition the un
unit is tested for at least 15 min under temperature @and’humidity conditions speg

b absolute filter per 1.3.4.

the absolute filter per 1.314)and compute air cleaner efficiency, per 2.2.16.2, b
o the air cleaner. Recerd-on Figure 21.

ty and Accumulative Efficiency

L is dependent on

ulative efficiency

t to the airflow at
cified in 1.3.5.

e manufacturer's

ntinuous rate for

ased on the total

essure drop, and

Hetermined at test airflow to a terminal restriction/pressure drop of 60 mb

dust capacity is,
(6 kPa), or as

ith several intermediate points. This restriction does not include the restriction added by the dust
bvice and test shroud. After correcting the observed restriction/pressure drop|data to standard

the values are shown plotted in curve form versus the weight of dust fed.
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AIR CLEANER DESCRIPTION

ITEM MODEL/PART NO.
Assemhly Mtq.
Precleaner Type
Primary Element Rated Flow scmh
Secondary Eiement Scavenge Airflow _____ %
Dust Cup Unloader Vaive
4 S ===
28 = = Z=
< -
- 1
x
. )
=]
=
o
w 1) S e e
-4 —_— T o = — —— [ ——————— ’(' —
> Y == = =
24 £
I e =7 =
w 5 =
& 1 = = =
x :
o [}
4
o
=
g =
-4
-
L]
w
- 4
=1 — 33
l' N je== — . e awungi Sonies Glhinis gud | st
s 1 ! == -—_";"j _I,_ F ] S
= | === U rE L e =
A i, =
! TS ] 73 T T8 TS FE)
ATRFLOW—cmh

FIGURE 19—AIR CLEANER RESTRICTION/PRESSURE DROP AIR CLEANER TEST CODE
SECTION 4—INDUSTRIAL AIR CLEANERS
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FIGURE 20—PRESSURE DROP TEST SETUP
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AIR CLEANER DESCRIPTION

ITEM MODEL/PART NO.
Assembly Mfg.
Precieaner Type
Primary Element Test Flow scmh
Secondary Element Scavenge Air Flow %
Dust Cup________ Unioader Vaive

TEST CONDITIONS AND RESULTS
tnitial Efficiency % Dust Capacity [} scmh
TestOustfFineBateh Test Dust Batch 3
Dust Fed 9 Concentration ¢/m

mtial Kestr/Press. - kPr3 arrompianve £ ——Sr

inal Restr/Press. Drop __________ kPa Precieaner E1f. "
Relative Humidity __ % Dust cup serviced imes

Temperature ______ °C

RESTRICTION OR PRESSURE DROP — kFa

DUST CAPACITY - g

FIGURE 21—AIR CLEANER DUST CAPACITY AND EFFICIENCY AIR CLEANER TEST CODE
SECTION 4—INDUSTRIAL AIR CLEANERS
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55.2

55.21

5.5.2.2

5.5.2.3

55.2.4

5.5.2.5

5.5.2.6

5.5.2.7

5.5.3

5.6 Precleaner Performance Test

5.6.1

56.1.1

5.6.1.2

5.6.1.3

5.6.1.4

5.6.1.5

PROCEDURE

Set up the air cleaner using clean filter elements per Figure 14 or 17 and condition the unit to the airflow at
which the unit is tested for at least 15 min under temperature and humidity conditions specified in 1.3.5.

Weigh the absolute filter per 1.3.4.

Set and maintain the air cleaner airflow at test flow + 2%, and scavenge flow, if used, at the manufacturer's
recommended percentage.

Feed the test dust of and at the grade and concentration specified in 5.1.3, until the restriction/pressure
drop reaches 60 m bar (6 kPa), or as specified

Record geveral intermediate values of the weight of test dust fed to the air cleanersand the corresponding
restriction/pressure drop at approximately uniform time intervals.

Correct the restriction/pressure drop values to stand conditions per Appendix-C,.and plot yersus dust fed to
the air cleaner, per Figure 21. Label ordinate either restriction or pressure (drop, as apprgpriate.

Reweigh|the absolute filter per 1.3.4 and compute the air cleaner efficiency, per 3.16.2, based on the total
weight of dust fed to the air cleaner at the corrected restriction/pte€ssure drop value of 60 mbar (6kPa), or
as specifled.

NOTE—| Certain types of air cleaner, e.g., cyclone air éleaners, have no limiting dust gapacity. In such
cases, the test shall not be stopped before thé cleaner has been fed with a sufficient quantity of
dust for its efficiency to be determined as accurately as required. The minimun] quantity shall be
50 g of dust.

PRESENTAT|ION OF DATA—Use Figure 19 to_present data on restriction/pressure drop. Wse Figure 21 to
present dafa on efficiency and capacity.

PRECLEANHR DusT REMovAL—WHhen testing with precleaners that employ either a scavenge flow, an
automatic dlust unloading valve;“or a dust cup, the following provisions are to be made:

Scavenge Flow—Théescavenge flow recommended by the manufacturer shall be maintaiped during all the
tests. THe dust fe€d)rate shall be based on the test airflow plus the scavenge airflow. (Sge 5.8).

Automatic Unloader Valve—For test purposes, a sealed jar or container may be sybstituted for the
unloaderjvalve.

Dust Cup—The dust cup shall not be emptied during the dust capacity test until at least two-thirds full.
Also, the number of servicings shall be noted in the performance report.

When the unit under test is a precleaner only (e.g., when tested as an add-on unit), the provisions of 5.1
through 5.3 and Figures 14, 17, 18, and 19 remain applicable.

Care should be taken to insure that the position and orientation of the dust injector does not significantly
enhance or detract from the precleaner performance.

NOTE— The user should be aware that the previous provisions insure optimum air cleaner performance
and is advised to consult the air cleaner manufacturer for specific instructions or test procedures
for any given air cleaner installation.
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5.6.2

PRECLEANER EFFICIENCY—The precleaner efficiency may be determined during the dust capacity test of the
air cleaner system, or as a separate component. Efficiency is based on the total weight of dust fed to the air
cleaner system or precleaner component and with the sum of the gain in weight of the primary and
secondary elements and absolute filter, or the weight of dust removed by the precleaner. When testing an
external precleaner, efficiency should be determined throughout its recommended airflow range.

5.7 Secondary Air Filter Test Procedure

5.7.1

5711

5.7.1.2

5.7.1.3

5.7.2

GENERAL

This section of the air cleaner test code has been established to cover dry type secondary air filters

generally_used in applications as prescribed under 51.1. The intended purpose of g

element
omission
capacity.

Two diffe
One of t
preclean

primary f

The othe
in a sped

A second
will each

Test Dus

s to provide engine protection in the event of a catastrophic failure of the@p
or improper installation. The secondary filter is not intended to providesimprd
rent test setups are specified reflecting current industry practice.

hese, hereafter referred to as the multistage test setup, includes a complete
br and secondary element installed. A failed primary elemeént is simulated b

Iter media but with the end caps and guard sleeves retained.

I setup, hereafter referred to as the single-stage test setup, includes only the sg
al test shroud and sized to match the element.

ary element can be tested in either setup, regardless of its application. Howevg
yield a different efficiency and dust capacity for the same element.

t and Concentration—(See Table 77)

TABLE7—TEST DUST AND CONCENTRATION

secondary filter
imary filter or its
ved efficiency or

air cleaner with

y removal of the

condary element

r, the two setups

Test Setup Test Dust Concentration
Single Stage Fine 0.1 g/m3
Multistage Coarse 1 g/m3

Dust

concentration shall be reduced if necessary to provide a minimum test duration of 30 min.

TEST EQUIA
air cleaner

MENT=<For the multistage test setup, the test equipment is identical to that used
test)(see 5.2).

for the complete

For the single-stage test setup, the test equipment is also described by 5.2, except the “air cleaner under

test” is repl

aced by the test shroud, as shown in Figures 22 and 23.

NOTE— Figures 22 and 23 assume the element is cylindrical. If it is not, a special
constructed and thoroughly described in the test report.

shroud must be
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5.7.3

5.7.4

5741

5.7.4.2

5.7.4.3

/— OUST INJECTOR //

— TEST SHROUD

/

~ ABSOLUTE FILTER
~ TEST ELEMENT

Ny

P

AIRFLOW R
5.3.2 or 5,
5.7.1.2). O
readings in

“— UPSTREAM

s

1
\ \
\ A

\ \
! L/

AR F

EZOMETER

L DOWNSTREAM PIEZOMETER

LOW METER

M‘ DUST FEEDER

FIGURE 22—SINGLE-STAGE SETUP FOR SECONDARY ELEMENTS

- TEST SHROUD
' ABSOLUTE FILTER

UST INJECTOR / — TEST ELEMENT —

| e g

B

- ‘\
\

\
N A

AIR FL

|. o 1
Pr
.

~ DUST FEEDER

FIGURE 23—SINGLE-STAGE SETUP FOR SECONDARY ELEMENTS

2

DOWNSTREAM PIEZOMETER

ESTRICTION AND*PRESSURE DROP TEST—For the multistage test setup, repeat the
3.3 with a~normal primary element installed (not the simulated primary elen]
o this both with and without a secondary element installed. The difference b
the_twortests is the restriction or pressure drop of the secondary element.

A

.....

PW METER

tests specified in
ent described in
etween pressure

For the sin

! do oy 4 + U TET- G N + + to i L 2 9 Il o ) 10-vranrl
Yoty Lol STWUY, TCPpLAl Uit 1Tolo 1T J.J.2 Ul J.J. < TCpIiavtu

Figure 18 replaced by Figure 23.

EFFICIENCY

AND DuUsT CAPACITY

Weigh the secondary element to the nearest 0.1 g.

y Figure 22 and

For the multistage test setup, set up the air cleaner per Figure 14 or 17, using the clean secondary element
and the simulated primary element per 5.7.1.2.

For the single-stage test setup, set up per Figure 22 or 23.

Weigh the absolute filter per 1.3.4.

-35-



https://saenorm.com/api/?name=a85f61990dac67bd5c80a56cac672178

SAE J726 Cancelled JUN2002

5.7.4.4

5.7.4.5

5.7.4.6

5.7.4.7

5.7.4.8

5.7.4.9

5.7.4.10

5.8 Scavenged Air Cleaner and/or Precleaner Performance Test

5.8.1

5.8.1.1

5.8.1.2

GENERAL

Set and maintain the test airflow +2%. For the multistage test setup, set and maintain any scavenge flow
at the manufacturer's recommended value +2%.

Feed a quantity of test dust 5.7.1.3 at a continuous rate until the restriction/pressure drop reaches 60 mbar
(6 kPa), or as specified. The feed rate should be set to reach terminating restriction in a period of 30 min
or longer.

Reweigh the absolute filter per 1.3.4.

Reweigh the secondary element to the nearest 0.1 g.

For the sjngle-stage test setup, report the dust capacity as the weight gain of the element.

For the nmultistage test setup, report both the total dust fed and the weight gain of the‘element.
For the s|ngle-stage test setup, report efficiency per 3.16.1.
For the nuultipurpose test setup, report efficiency per 3.16.2.

Clearly indicate on the test report whether the multistage or single-stage test setup was ysed and whether
the test detup was per Figure 14, 17, 22, or 23.

This clayse describes those variations in the test procedures specified in this SAE Standard that are
necessaly for the testing of air cleaners that are'scavenged in operation by a proportion of the air input that
is bled off for that purpose.

The flow fequation is as follows:

Vg = Va-Vc (Eq. 10)
where:
V 4 is thelinlet airflow

Vg is the cleaned-airflow
V¢ is thg scavériged airflow

5.8.2 ADDITIONAL EQUIPMENT—A typical test arrangement is shown in Figure 24.

5821

5.8.2.2

5.8.2.3

5.8.24

Exhauster—An exhauster shall be provided to handle the scavenged flow and shall be capable of
maintaining it at a steady state during the whole test.

Airflow Meter—An airflow meter shall be provided to measure the scavenged airflow rate within £2%.
Pressure Tapping—The pressure tappings used shall conform to Figure 9.

Scavenged Air Filter—A filter shall be provided in the scavenged airflow of sufficient efficiency and
capacity to protect the apparatus downstream from it against the effect of the dust in the scavenged airflow.
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