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1. SCOPE:

This SAE Aerospace Recommended Practice (ARP) presents a procedure for evaluating cleaning
methods with respect to contaminant removal and element degradation particularly for metallic filter
elements. A procedure for checking durability of cleaning equipment and a referee cleaning method
are also included. It is applicable only to the evaluation of cleaning methods proposed for removal of
service dirt and not for built-in dirt, liquid oxygen (LOX) cleaning, etc. Supporting information for use
with the ARP is also included.

2. APPLICABLE D

The following pu
of SAE publicatig
on the date of th
references cited
however, supers|

2.1 SAE Publicatig
Available from
ARP599
AIR844
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AIR888
ARP901

2.2 ISO Publicatio

Available from

ISO 12103-1

DCUMENTS:

blications form a part of this document to the extent specified’ herein
bns shall apply. The applicable issue of other publications’shall be
b purchase order. In the event of conflict between the'text of this d
herein, the text of this document takes precedence) *Nothing in this
edes applicable laws and regulations unless a specific exemption h

ns:

SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001 (ww
Aerospace - Dynamic Test Methed for Determining the Relative De
Cleanliness of the Downstream’Side of Filter Elements

Minimizing Corrosion Damage in Stainless Steel Filters

Liquid Filter Ratings

Fine Wire Mesh for_Filter Elements

Bubble Point Test Method

NS:

ANSI, 25 West 43rd Street, New York, NY 10036-8002 (www.ansi.q

Read Vehicles - Test dust for filter evaluation - Part 1: Arizona Tesf

. The latest issue
he issue in effect
bcument and
document,

as been obtained.

v.sae.org).

gree of

rg).

Dust

3. OUTLINE OF METHOD:

3.1 The effectiveness of a proposed filter element cleaning method is determined by evaluating the
effectiveness of contaminant removal of the proposed method and degradation in performance of the
filter element after cleaning. The durability of the cleaning system, where applicable, should be
checked before final adoption of any system.

3.2 Effectiveness of contaminant removal is determined by subjecting a known dirty filter element to the
cleaning procedure being evaluated and then adding artificial contaminant to the filter element. A
comparison of the amount of artificial contaminant retained to the amount of contaminant a known
clean filter element will retain is a measure of effectiveness of contaminant removal.
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Because of the comparative difficulty of obtaining service-dirtied filter elements, a preliminary

screening procedure using only artificial contaminant is included. It readily eliminates those cleaning
methods which have little effectiveness.

Filter element degradation is checked by subjecting a filter element to the cleaning procedure being

evaluated for 10 cleaning cycles, allowing a period of time to elapse in order to permit any corrosive
action to take place, and performing a filter element fatigue test.

3.3
3.4
3.5 Durability is ve
3.6 A discussion o

4. EQUIPMENT:
4.1 Equipment for
4.2 Bubble point te
4.21 Ethanol 3-19
4.3 Dirt capacity te

4.3.1 Arizona Test

6.5). See Af
4.4 Flow fatigue te
4.5 Amplitude, pH
5. PROCEDURE F
5.1

A new filter ele

5.1.1 The test elen

rified by performing an endurance test on the cleaning equipment.

f the considerations upon which this ARP is based may be founidhin

the cleaning procedure being evaluated, including all reagents, sol
st equipment, as shown in Figure 1, or equivalént.

0 or equivalent brand of denatured alcohal:

st equipment, as shown in Figure 2.

Dust per ISO 12103-1 A2 or other specified contaminant, as requir
pendix A for source.

st equipment (see 7.4).

OR PRELIMINARY SCREENING OF FILTER ELEMENT CLEANIN
ment, should be subjected to a bubble point test as follows:

nent'containing no oil is installed in a setup similar to that shown in

Section 10.

ents, etc.

bd (see 5.3 and

temperature and/or ‘other measuring equipment, as required (see .2).

G METHODS:

Figure 1. Fluid

level is main

ained 172 inch above the top of the test element. The air pressure within the element

is raised in small increments and the element is slowly rotated 360 degrees at each pressure
increment. The area of greatest porosity is determined by observing the first bubble on the surface
of the element, and the manometer reading in inches of water at which this bubble emits from the

elementis re

corded. Reference ARP901 Bubble Point Test Method

5.1.2 This is the Initial Bubble Point. This value should be recorded for comparison with future test
results. Dry the element before performing further tests.

5.2 The clean filter element should then be installed in a housing in a test stand plumbed as in Figure 2.
Measure the pressure drop across the filter assembly.
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FIGURE 1 - Bubble Point Test Method
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Pump

— Reservoir

P,

Y

Flow Meter Filter Bypass Valve* / ®

—

Clean-Up
Filter

Pressure Gage {see table)

Differential Pressure{Gage

TINIT

Pressure Gage Y

ey

Dust Val
V4
| S« L_?._J N

Filter Test Housing

-

Thermometer

ve

N
rd

*To be left closed unless otherwise directed in the filter detail spegification

Nominal Absolute* * Absolute Rating of Clean-up Filter, Micrometers

Rating Rating

of Filter of Filter

under Test, under Test,

Micrometers Micrometers Preferred Acceptable
15 3

Deleted 18 and up 3

see AIR887 25 and up 3 15
33 and 110 15 25
over 110 25 70

*Reference AIR887 for absolute rating or equivalent.

FIGURE 2 - Typical Setup for Dirt Capacity Tests
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5.3 While it is still installed in the test stand of Figure 2, measure the dirt capacity of the filter assembly
as prescribed in the filter detail specification, or in accordance with the filter manufacturer’s
recommended procedure, if a specification does not exist. (Dirt capacity is defined as the amount of
a specified standard contaminant which must be added to a filter to cause the pressure drop to reach
a certain specified value below relief valve cracking pressure. If afilter relief valve is incorporated in
the test stand, it should preferably be blocked for this test.) The dirt capacity measured at this time is
the Actual Dirt Capacity, abbreviated ADC (see Table 1 for a list of definitions of abbreviations).

54

5.5

5.6

5.7

5.8

5.9

5.10

TABLE 1 - Definition of Abbreviations

[ ul
bbreiation Meaning Reference Paragraph
A Actual Dirt Capacity 5.3,6.12
C Cleaned Dirt Capacity 5)5,6.8
E Estimated Dirt Capacity 6.3
R Residual Dirt Capacity 6.5

Clean the filter]

Measure the d
measured at th

If the cleaning

lower, the element is not clean, and eitherthe cleaning method being evaluated is
pen damaged. If the element is found to be undamaged and CDC i

element has by
of ADC, the cle

The filter elem
Bubble Point s
change of mor
change.

element by the method being evaluated,

baning method should'be discarded as ineffective.

The procedure

rt capacity of the filter, following the-procedure described in 5.3. Th
is time is called the Cleaned Dirt-Capacity, abbreviated CDC.

method used in 5.4 is satisfactory, CDC will be at least 90% of AD(.

ent should bedegreased and the procedure of 5.1 should be repea
nould be recorded and should not vary significantly from the value n
e than £10% or £0.25 inch of water column, whichever is greater, is

of-5.2 through 5.7 should be repeated until a total of 10 cleaning ¢

e dirt capacity

If the CDC is
ineffective, or the
5 lower than 90%

ed. The Initial
easuredin 5.1. A
a significant

cles have been

completed. No more than one cycle should be performed per day. CDC at the end of 10 cycles
should be at least 85% of ADC. If CDC at the end of 10 cycles is less than 85% of ADC, the cleaning
method being evaluated is not capable of repetitively cleaning dirty filter elements to "as new"
condition and should be discarded as unsatisfactory.

The filter element should then be subjected to the procedure of Section 7.

Cleaning methods which have demonstrated satisfactory performance in the preceding screening
should be confirmed in accordance with Section 6.
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5.11 If the proposed cleaning method is partially or principally dependent on operation of cleaning
equipment, chemical reagents, or other process variables which are subject to change, evaluation of
the process should show that suitable limits on all governing variables are in effect. Test or analysis

as appropriate

should be conducted. See Section 8 for further information.

6. PROCEDURE FOR EVALUATING EFFECTIVENESS OF FILTER ELEMENT CLEANING METHODS
ON SERVICE-DIRTIED ELEMENTS:

6.1

6.2

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

6.3

6.4

The following |
suggested that

The following (¢
Elements shoy
given for non-3

Type or modgl aircraft or other vehicle on which used, and sefial number, if knoy

Fluid service

Number of hpurs of operation.

Estimated n{

Location in system (e.g., primary hydraulic reservoir filter, etc.).

Any abnormal operating conditions. or system failures during operating period (g

hydraulic syg

Climatic condlitions and season in which operated (e.g., arctic, winter, etc.).

Any other faq

Obtain an estin

hate from the filter element manufacturer of the typical dirt holding ¢

rocedure is intended only for use with filter elements refurned from] service. It is

the procedure of Section 5 be used to screen proposed cleaning

ata should be submitted with all elements returned from field servid

ethods.

e for evaluation.

Id be separately tagged or marked for identification. Simitar information should be

ircraft applications.

(e.g., aircraft hydraulic fluid, jet fuel, compressed air, etc.).

mber of hours of ground service\(if possible).

tem, main pump_failure, etc.).

tors which may be of significance.

.g., overheating

tapacity of

production units when tested in a system conforming to Figure 2. This is the Estimated Dirt Capacity
and will be referred to as EDC throughout this procedure. An average of the dirt capacities obtained
in Section 5 may also be utilized as the EDC (see Table 1 for definitions of abbreviations).

Install a service-dirtied filter element in a housing in a test stand plumbed as in Figure 2. Measure
the pressure drop across the filter assembly. Flow rate needs to be specified as that required in the
dirt capacity test of the filter element specification. If differential exceeds that at which dirt capacity is

measured, the

dirt capacity test cannot be accomplished.
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6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

While it is still installed in the test stand of Figure 2, measure the dirt capacity of the filter assembly
as prescribed in the filter detail specification, or in accordance with the filter manufacturer’s
recommended procedure, if a specification does not exist. (Dirt capacity is defined as the amount of
a specified standard contaminant which must be added to a filter to cause the pressure drop to reach
a certain specified value below relief valve cracking pressure. If afilter relief valve is incorporated in
the test stand, it should preferably be blocked for this test.) The dirt capacity measured at this time is
the Residual Dirt Capacity, abbreviated RDC.

Any element with-an RDC more than 50% of the EDC should be considered oo clean to provide a
satisfactory spgcimen for evaluation of cleaning methods. These elements wilkbg feadily cleaned by
most cleaning methods, and can serve only to eliminate the most ineffectual of thgse methods.

Clean the filterfelement by the method being evaluated, insuring that all process vafriables are at their
minimum acceptable value (see Section 8).

Measure the d|rt capacity of the filter, following the procedure déescribed in 6.5. The dirt capacity
measured at this time is called the Cleaned Dirt Capacity, abbreviated CDC.

If the cleaning |method used in 6.7 is satisfactory, CDG.will be at least 85% of ED(. If the CDC is
lower, the element is not clean, and either the cleaning method being evaluated is|ineffective, or an
abnormal condition may exist. Also check to insure’ that filter elements have not been damaged by
differential pregsure in such a way that dirt capacity is reduced. For instance, the pleats of poorly
supported corrugated elements may have beeh found collapsed so that the flow space was
eliminated on the downstream side of each’/pleat. This increases the pressure drgp and reduces
(often markedly) the dirt capacity.

Measure and record the Initial Bubble Point of the filter element, following the prog¢edure outlined in
5.1. If the bubple point is below'the requirement for a new filter, this indicates an ¢versized hole in
the filter element. If there,istan oversized hole, and the data obtained in 6.7 through 6.9 indicate that
the filter cleaning methed,is unsatisfactory, the oversized hole may be ignored. Hpwever, if there is
an oversized hple, and-the data obtained in 6.7 through 6.9 indicate a satisfactory|cleaning method
(i.e., a CDC at|least85% of EDC), part of the high CDC may be due to the hole . The filter element
should, therefgré;be repaired to meet the bubble point requirements for a new filter. If the extent of
repair required is Tess than T0% of the effective Tilter area, the repaired filter element should be
retested commencing with the procedure of 6.7. If the extent of repair exceeds 10% of the effective
filter area, the filter element should be discarded and the procedure of Section 6 should be
performed on a new element.

If an element fails in 6.8, other cleaning methods should be attempted. Satisfactory performance by
another method usually indicates that the first method was ineffective and that an abnormal condition
was not present.

If the filter element cannot be cleaned by any other method, the procedure of Section 9 should be
attempted as a control. Note that this method will destroy aluminum and other materials affected by
caustic soda, so that filter elements containing these materials will be damaged if subjected to this
procedure. After completion of this procedure, the dirt capacity test of 6.5 should be rerun.
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6.13

The procedure of Section 9, followed by a dirt capacity test, may be run to corroborate the EDC and

establish the Actual Dirt Capacity (ADC) of the filter. An effective cleaning method will produce a
CDC of at least 85% of the ADC.

6.14

Satisfactory performance of a cleaning method cannot be proved by cleaning only one element.

Because of the variety of conditions under which filter contamination occurs, a large quantity of filters
should be cleaned to establish a reliable method. See Section 10 for further information.

6.15

equipment, chq
the process sh
as appropriate
6.16 If the proposed
and 7, the filte
which has just
should then be

7. PROCEDURE F

bmical reagents, or other process variables which are subject to chd
ould show that suitable limits on all governing variables are in gffec
should be conducted. See Section 8 for further information:

cleaning method has not previously been screened by:the proced
element should be subjected to the procedure of 5:8.“The proced
been completed should be considered the first cleaning cycle. The
subjected to the procedure of Section 7.

OR EVALUATING DEGRADATION OF FILTER ELEMENTS DUE T
which have been subjected to the procedure of Section 5 should b

stored for 3 months. These elements are referred to as "element
rand new filter element, preferably manufactured in the same lot as

If the proposed cleaning method is partially or principally dependent on operation of cleaning

nge, evaluation of
. Test or analysis

ires of Sections 5
ire of Section 6
filter element

O CLEANING:

e sealed in a
1" in this
element 4, should

be subjected t¢ the bubble point test of 5.1.and then sealed in a plastic bag and sfored concurrently

evidence of defterioration found-only on element 4 indicates that the cleaning meth

control element indicates\that the storage conditions were unsatisfactory.

This element is referred.to‘as the "control element" throughout th

on of the 3-month storage period, the filter elements should be rem
gorously scrubbed with an extra firm toothbrush, and carefully exar

elements and should be rejected. Deterioration common to both ¢

ents.should be subjected to the bubble point test of 5.1. The initial
significantly from the values measured immediately prior to storag

s procedure.

oved from the
nined. Any

od utilized is
lement 4 and the

bubble points
e. A change of

% or 0.25 inch of water column, whichever is greater, is a significant change. Any

change of bubble point on element 4 only is evidence of deterioration caused by the cleaning

7.1 Filter elements
plastic bag ang
procedure. Al
with element 4

7.2 Atthe complet
plastic bags, v
harmful to filte

7.3 The filter elem
should not var
more than £10
method.

7.4

7.5

Both filter elements should be subjected to the flow fatigue test of the filter detail specification. If the
filter detail specification does not include a flow fatigue test, a test procedure should be developed by
the testing agency and the filter element manufacturer.

The filter elements should be subjected to the bubble point test of 5.1. Any evidence of gross failure
found only on element 4 indicates either that the cleaning method causes degradation of filter
elements and should be rejected, or that the element was sensitized to corrosion before cleaning.
The failed element should be metallurgically examined to determine the cause of failure and if
sensitization is suspected, the procedure should be repeated with elements known to be sound.
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7.5.1

A gross failure is indicated by a large drop in Initial Bubble Point. Failure of both elements

indicates that the element design was insufficient for the test requirements. If there is no evidence
of failure, the cleaning method may be considered satisfactory from the viewpoint of element

degradation. Satisfactory performance in the procedure of Section 6, and evaluation following the
considerations of Section 8 should also be required before final approval is granted to any cleaning

method.

8. PROCEDURE F

OR EVALUATING CLEANING SYSTEM DURABILITY:

8.1 ltis desirable

that elements have been properly cleaned. However, a quality control procedure
degree of senditivity may not be attainable or economical. It may, therefore]\be ne

the cleaning p

equipment and

is a guide to s¢
8.2 The prime con
cleaning syste
cleaning syste
cleaning syste
in this procedu
specifically co
8.2.1 Chemical: T
of chemical g
performance
8.2.2 Sonic: Thef
They are lists
8.2.2.1 One methg
the radiatin
piezoelectn

perform qualify control directly on filter elements after cleaning, in

ocess to insure that clean filter elements are obtained. In.addition,
control are of interest from the viewpoint of productivity and practic
me of the considerations frequently encountered.

siderations in process control are the durability and dependability o
ms. In order to evaluate both items, it is necessary to measure the
M to check for deterioration. The following-procedures, relating to s
ms may be used. Since it is not possible'to describe all variations in
re, the procedure should be used as-a‘guide in the evaluation of sy
ered.

he concentration, specific gravity, pH, temperature and other pertin
leaning solutions should be:measured and recorded as an indicatior

bllowing methods(may be utilized to measure performance of sonic
ed in order of preference.

d of measuring the output of a sonic system is to measure the amp
g surfage. This value may range from 1 micron or less for a typical
c unitto 20 micrometers for a hyperintense proximal unit. Some so

order to insure
with the desired
cessary to control
cleaning

ality. This section

[ performance of
erformance of the
bnic and chemical
cleaning systems
stems not

ent characteristics
n of consistency of

tleaning systems.

itude of motion of
40 KC
nic cleaners come

equipped v

ithha device which continually measures this amplitude, but most ¢

eaners are not so

equipped. For these units, a probe is available which may be touched o the radiating surface
and will read the amplitude directly. Alternate measurement procedures, such as microscopic,
may be used where practical.

NOTE: Many sonic cleaners have meters which measure the power or current input to the
output stage of the generator. The reading of these meters bears no relation to the
actual amplitude of motion of the transducer radiating surface. Unless a sonic cleaner is
equipped with a meter which is clearly labelled amplitude or calibrated in amplitude, the
reading of any built-in meters should be disregarded and external means used to check
performance.
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8.2.2.2 An erosion test as described in ARP599 will detect large degradation in performance. A strip of
aluminum foil approximately 1 inch wide and extending from the top to the bottom of the fluid in
the tank should be placed in the cleaner at a specific position (near the center of the tank). The
transducer is actuated for 60 seconds. The foil is then removed and examined. Erosion may be
evaluated by comparison with foils from previous tests. The same thickness and grade of foil
should be used for comparative tests. The thickness should be noted in any reports.

If the fluid used in the sonic cleaner attacks aluminum rapidly, a beaker containing water may be
placed in tTe fank and the Toil placed in the beaker. There will be Titlle or no affenuation of sonic
energy by this procedure. Since evaluation is by comparison with previous-6i|s from the same
setup, any |effects will cancel out. If attack of the aluminum by the fluid-s slow] as with
detergents| the test may be performed in the basic fluid.

NOTE: Thg location of the beaker, if one is used, and the fluid-height in the beaker and in the
tarlk must be identical for all tests. Erosion is usually much more apparent in water
solutions than in solvents.

8.2.2.3 A testin which the temperature rise of the tank is measured as a function of tinne will serve as an
indication gf system output. For this test, a thermemeter is placed in the tank gt a known point,
for instance in the center of the tank, approximately 2 inches from the bottom. | The temperature
of the fluid |is noted and then the transducer is\furned on for 30 minutes. Temperature is
measured every 5 minutes. A curve of temperature versus time is plotted to verify that
measurements fall very close to a straight line, such as that shown in Figure 3| The acoustic
power input to the tank may then be calculated by Equation 1:

where:
P =|power, watts
m 3 mass of fluid in tank, gms
C H specific heat of fluid, cal/gm °C

AT E fAmnaratiirn ~chana~a~ oM
tCTrpPCTratarcCrangt;,—o

t = time, minutes

Equation 1 assumes that no heat transfer into or out of the tank has taken place. In practice, the
heat generated in the transducer, particularly in piezoelectric transducers where no cooling is
provided, will also be conducted into the tank, causing this figure to be high. The calculations
may be used for purposes of day-to-day comparison of the same unit. They will not serve to
compare different units because of uncontrolled heat transfer effects.
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Temperature °C
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FIGURE 3 - Typical Heat Rise Curve With Sample Calculation


https://saenorm.com/api/?name=95ebf1dc22f57ae4437ec295b2022789

SAE INTERNATIONAL ARP725A Page 13 of 22

8.2.2.3 (Continued):

All possible steps should be taken to minimize heat transfer into or out of the tank by conducting
or convection. Any pumping systems should be turned off. A cover should be placed over the
tank. Fluid in the tank should initially be at room temperature. Units with water cooled
transducers should always be checked at the same cooling rate using water at a constant input
temperature.

Wide variations in heat rise measurements may be expected in practice. However, if the general
trend of thé measurements is downward, this is a definite indication of degradation of the sonic

8.2.2.4

8.3 Endurance Tes

8.3.1

8.3.1.1

8.3.1.2

Short Term B
durability ang

system.

Because o
proposed g

uncertainties in experimental results, the heat rise test is thedeast r
nd is recommended as last choice. Despite its drawbacks; this prog

reliable than any attempt to judge decay by eye, ear, or feel, since'this procedu

to changes
performang
performang

For correIaL

should be
(not input)

in performance which are not obvious to the senses. In the event
e level.

sked to state the amplitude of the radiating surface and the acoust
pf the transducer in watts.

t:

ndurance Test: The follewing procedure should be conducted to d
| dependability of cleaning systems.

The cleanipg system shaould’be run a minimum of 4 weeks. If it is a sonic syst

system shq
continuous
56 hours p
better qual

uld include-operation of the transducer. In addition, the unit should
y overnight\at least once each week, resulting in a total operating tir
br weelk-Electrical power, water, etc. available for the equipment s
ty than'will be expected in service. Line voltage variations, to be e

industrial p

ant,'should be present during test. Any unit into which a Line Voltag

tliable of the three
edure is still more
re will be sensitive
that a decay in

e is sensed by the operator, the above procedure should be used tp verify the

ion with the results of 8.2.2.1, 8.2.2.2, and 8.2.2.3, the sonic system manufacturer

C power output

btermine the

em, the cleaning
be run

ne of not less than
nould be of no
pected in any

e Regulator is not

built, but is furnished as a separate part, should be run without the regulator, since this
component will generally be omitted in field installations.

During this period, chemicals, operating fluids, etc., should be replenished or replaced as
required by the operating procedure. Concentration, pH, etc., for chemical systems or amplitude,
erosion, or heat rise, for sonic systems, should be measured daily, both at the start and end of
the operating period. Small variations may be ignored. A steady change in any of these tests is
indicative of a change in performance.
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8.3.1.3 Equipment which has no significant change in performance during this test should be
dependable and durable in service. If equipment performance does change during this test, it is
necessary to determine the minimum acceptable level of performance. This level should be the
same level at which the procedures of Sections 5 and 6 were conducted. If equipment changes
in performance during this test and levels off at a satisfactory level of performance, this
equipment should also be considered dependable. If equipment continues to change in
performance during this test and does not show any signs of levelling off, or goes out of
acceptable limits during the test period, the dependability of the equipment is subject to question.
Acceptabilify of the equipment will then be subjecied 1o an evaluation consideting the rate of

8.3.2

change of performance, cause, anticipated usage, and cost of replacementp

In-Service Process Control: Since proper cleaning of filter elements may.depen
control, and variation in certain process performance may not be obyious to the
necessary to|provide process control inspection for in-service cleaning equipment. Process control
should be esfablished by measuring the same performance characteristics as w

the short ter

endurance test of 8.3.1. These characteristics¢should be checkeg

continuously|or at periodic intervals, depending on method,ef check and schedu

insure that s

9. REFEREE CHE
PARTS:

9.1

9.2

9.3

9.4

9.5

9.6

tisfactory performance limits are being maintained.

MICAL CLEANING PROCEDURE FOR FILTER ELEMENTS WITH

Degrease the filter element with an environmentally friendly, completely volatile sq

Dry the filter el

Boil in cleaning
finer filter befo

CAUTION: a
b

Rinse by immg

ement.

fluid for 2 hours, (The cleaner should be pre-filtered through an abs
'e use (see AIR887 for definition of absolute rating).

A reflux-¢ondenser or other means for preventing loss of water m
Remove any aluminum parts from elements containing integral rg

rsing in filtered water for 30 seconds or more; then dip in cleaner n

Ay

d on process
operator, it will be

ere measured in
i either
le of usage, to

DUT ALUMINUM

Ivent.

blute 25-micron or

ust be used.
lief valves.

butralizer for 5 to

15 minutes.

Wash while immersed in a tank through which filtered water is run for a minimum of 4 hours.

Dry element in

clean, dust limited area, or by using warm filtered air.
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10. NOTES:

10.1 The information that follows may be further supplemented by the following associated documents:
AIR887, ARP599, AIR888, and AIR844. However, this document focuses on the cleaning
procedures which may affect their acceptance for use. These aspects may be summarized by the
following questions. This section contains information of a general or explanatory nature that may be
useful but is not mandatory.

10.1

10.1

10.1.1.

10.1.1.

.1 Will the prop

A1

A filter elen
thus preve
filter opera
remaining

operation @
the dirt fron
the effectiy|

It has been
standard c
dirt which i
Arizona Te
cleaningm
important t
effective cl

To be effeo
may reaso
pressure e

bsed cleaning method take ouf the dirt that is plugging the Tilter eler

hent removes contaminant from a system by passing the system flu
hting particles larger than these pores from continuing further into th
es, more and more of the pores will become plugged by these part
inplugged pores provide too much of a restriction to flow to permit

f the system. In order to return the filter to usableCondition, it is ne
n these pores. The first criterion of evaluation ofa filter element cle

found in laboratory tests that ISO 12103-1 A2 Arizona Test Dust w
pntaminant in filter evaluation, is mucheasier to clean from a filter e
5 found in service. Therefore, a cleaning procedure may effectively
5t Dust and still be ineffective anfilter elements dirtied in field use. F
ethod effectiveness is evaluated in Section 6 using only service-dirt
nat only service-dirtied elements be utilized in the procedure of Sec
baning procedure is to be-obtained.

tive, a cleaning method should consistently remove contaminants,
nably be encountered, from a filter clogged-to-close to the maximun
Kpected in sérvice. There are several possible ways to check efficig

contamina
time consu

is to check|pressure drop before and after cleaning. Unfortunately, even thoug
reduction does'indicate that some contaminant has been removed, it does nof|

t removalyilt can be checked visually using a microscope, but this
ing, and’is very difficult with the finer filter elements. The next mo

nent?

id through pores,
e system. As the
cles until the few
continued

cessary to remove
aning system is

eness with which it will remove actual system-dirt from the filter element pores.

dely used as a
lement than the
remove the

or this reason, the
ed elements. ltis
tion 6 if an

bf any type that

h differential

ency of

is very tiring and
5t obvious method
h a pressure drop

provide a

sufficiently accurate indication of the amount of contaminant removed, or of how much
contaminant is left. This is because the pressure drop of a filter element is approximately
inversely proportional to the dirt capacity remaining in the filter element. Thus, an element which
is 25% plugged will only show about 1/3 higher pressure drop across the filter medium than a
clean unit shows. This difference may be less than 1 psi for most filter elements, and may be of
the same order of magnitude as variations in pressure drop between different filter elements of
the same design due to minor tolerances, etc. Furthermore, depending upon the method in
which a pressure drop test is instrumented, extraneous pressure variations may completely mask
any changes due to contamination. Therefore, pressure drop cannot be relied upon as a test of
cleaning effectiveness for purposes of evaluation.
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10.1.1.4 It should be noted that a properly instrumented pressure drop test may usually be relied upon to
detect filters which are more than half dirty once a reliable cleaning procedure has been
established. This does not apply to coarse filters, where a visual check is the preferred

10.1.1.5

10.1.1.6

10.1.2 Will the prop

10.1.21

10.1.2.2

procedure.

A filter element has the ability to collect a certain amount of contaminant before it will excessively
limit flow. When a test of this ability is run under constant conditions with a known contaminant, it
is known as a Dirt Capacity Test, and the amount of contaminant used in the test is known as the

Dirt Capacfity. Tn operation, as a filter collects contaminant, the dirt capacity is U

of the filter
Therefore,
most pract
method.

An illustrat

Figure 4, which contains dirt capacity curves measured on fuel filters returned

Note that tk
capacity.

If a cleanin
use. Corrg
before a pr
in which a

may result
corrosion r
extremely
insignificar

Unfortunat
be utilized.

is the process of restoring the dirt capacity to essentially that ofa‘n
the most realistic test of cleaning effectiveness is a Dirt Capatity Te
cal procedure since, as cited above, pressure drop testingds/not a

on of the inadequacy of the pressure drop test as(aycleanliness ind

ne element with the highest as-received pressure drop also has the

psed cleaning method damage the filter element?

g method alters the performange, of a filter element, it is obviously 1
sion is widely recognized as.a potential danger and should be cons
bcedure is attempted. In.addition, there are many other ways that m
Lleaning method may alter a filter’s performance. Some more subtlg
from heat distortion_0r heat treatment of parts, alloying, sensitizatio
bsistant materials{ etc. It should be recognized that many filter meg
small wires or bonding points so that an amount of corrosion that wo
t in more bulky parts can be quite serious in a filter element.

bly, thesabove phenomena are not always visible to the eye and a te
It is;also noted that time will be a factor where sensitization and sl

sed up. Cleaning
ew filter.

5t. This is also the
satisfactory

cator is shown in
rom field service.
highest dirt

ot acceptable for
idered carefully
ust be considered
 forms of damage
n of normally

ia contain

uld be considered

st must, therefore,
ght corrosion are

concerned

soythat a waiting period is required.

10.2 In addition to the two questions stated above, certain other factors must be considered in the
evaluation of any cleaning procedure. Of major importance are the following questions.

10.2.1 Is the filter element adversely affected in normal use, and is it capable of withstanding use
(assuming a satisfactory cleaning procedure) for a number of service intervals?


https://saenorm.com/api/?name=95ebf1dc22f57ae4437ec295b2022789

SAE INTERNATIONAL ARP725A

Page 17 of 22

PSI

DROP

PRESSURE

Dust Added - Grams Test Dust

FIGURE 4 - Dirt Capacity Curves for Fuel Filters Returned from Field Use
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