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Forewor

ISO (the Internfational Organization for Standardization) is a worldwide federation of
national standgrds institutes (ISO member bodies). The work of developing Inter-
national Standards is carried out through ISO technical committees. Every member
body interested in a subject for which a technical committee has been set up has the
right to be represented on that committee. International organizations, governmental
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and non-goverpmental, in liaison with ISO, also take part in the work.

Draft Internatignal Standards adopted by the technical committees are circulated to
the member boflies for approval before their acceptance as International Standards.by
the 1ISO Councfl.

International Standard ISO 3968 was developed by Technical Committee ISQ/TC 131,
Fluid power sy$tems and components, and was circulated to the member bodies in
January 1981.

It has been apgroved by the member bodies of the following countries :

Austria Germany, F. R. Poland

Belgium Hungary Romania
Canada India Spain

China Italy Sweden
Czechoslpvakia Japan United Kingdom
Finland Netheflands USA

France Norway USSR

The member bqgdies of the following countries expressed disapproval of the document
on technical grgunds :

Australia
South Africa, Rep. of

© International Organization for Standardization, 1981 @

Printed in Switzerland
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INTERNATIONAL STANDARD

1SO 3968-1981 (E)

Hydraulic fluid power — Filters — Evaluation of pressure
drop versus flow characteristics"

0 Introdugtion

In hydraulic flujd power systems, power is transmitted and con-
trolled through| a liquid under pressure in a closed circuit. One
component of & hydraulic fluid power system is the filter which
prevents certaip contaminants from circulating in the system.

Hydraulic filter$ normally include a housing which serves as the
pressure-contalning vessel to direct the flow of fluid through a
filter element which separates contaminants from the fluid.

In operation, flyiid flowing through a filter meets resistance due
to kinetic and Viscous effects. The pressure required to over-
come this resigtance and to maintain flow is known as the
pressure drop. |Pressure drop is the total reduction in pressure
from the housing inlet port to the outlet port and represents the
sum of housing and filter element losses.

Factors which |affect clean filter pressure drop are fluid vis®

cosity, fluid spgcific gravity, flow rate, filter element meditm
and flow passages.

1 Scope apd field of application

1.1 This Inte[national Standard specifies a procedure for
evaluating the pressure drop versus-flow characteristics of in-
dustrial oil hyd:raulic filters and provides a basis of agreement
between the fijer manufacturer)and user.

1.2 Two stanfards of-measurement are specified :

a) Class A|—"7For accurate evaluation for referee purposes

2 References

ISO 1219, Fluid power systems an@-componenis — Graphic
symbols.

ISO 2944, Fluid power systems and components — Nominal
pressures.

ISO 3448, Industrial liquid lubricants — 1SO visco$ity classifica-
tion.

ISO 4411, Hydraulic fluid power — Values — Method of deter-
mining préssure differential/flow characteristics.?

I1ISO*6598, Fluid power systems — Vocabulary.2)

3 Definitions

For the purposes of this International Standard, the following
definitions apply. For definitions of other tern{s used, see
ISO 5598.

3.1 filter rated flow : For a filter under test, the flow rate
recommended by its manufacturer at a specified kinematic
viscosity.

3.2 viscosity index : An empirical measure ofthe viscosity
temperature characteristics of a fluid. When th¢ variation is
small, the index is high.

4 Symbols
The following symbals are used in this Internationhl Standard :

— requiring laboratory conditions.

b) Class B — For evaluation for general purposes — re-
quiring test facilities less stringent that laboratory con-
ditions.

1.3 This International Standard specifies the method of
measuring the pressure drop across a hydraulic fluid filter under
various conditions of flow.

a) gy is the volume flow rate;
b) pis the pressure measured at the inlet side of the filter;

c) pjis the pressure measured at the outlet side of the
filter;

d) Ap is the pressure drop across the filter
(Ap = p1 - py).

1) AsISO 4411 concerns the subject of pressure measurement, this International Standard will be updated by means of a revision on publication of

the former.

2) At present at the stage of draft.
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5 Graphical symbols

Graphical symbols used are in accordance with 1ISO 1219.

6 Test equipment

When conducting pressure drop versus flow rate
measurements on a filter, it is not necessary to have a test rig
with a high system pressure. It is sufficient to maintain p, at a
positive gauge pressure. A suntable test ng is one consnstlng of

6.2 Reservoir
Use a reservoir of a size suited to the pump and designed to

minimize air entrainment and the ingress of airborne con-
tamination.

6.3 Temperature control

Provide suitable means for measurement and control of
temperature.

a pump, areserv = tarraif
necessary, a hepgt exchanger together with the necessary
devices for meauring pressure, flow and temperature (see

clause 7). Figure| 1 shows a typical test rig in schematic form.

6.1 Pump

Use a pump witH a flow rate equal to or greater than the maxi-

mum flow rate rpquired to be passed through the filter under

test. Use pump Helivery pressure which is adequate to pump
this flow through the test filter as well as through the clean-up
filter and the refnainder of the rig. Provide a means of con-
tinuously varying| the flow rate from zero to its maximum, either
embodied within| the pump or by an external bypass control.
Provide for the slippression of pressure ripples, if necessary, to
ensure that presgure readings may be made with the required

accuracy.

P

6.4 Clean-up filter (see figure 1)

Use a clean-up filter with an efficiency of particle rerpoval equal
to or higher than that of the filter under\test so that there can be
no measurable increase in pressure ui‘Of} across the lgtter due to
partial blocking. Use a clean-up~filter capable of passing the

maximum flow rate of the filtér, under test.

6.5 Mounting offilter (see figure 1)

Mount the filter in’the test rig in the attitude in whigh it is nor-
mally to be used: Use the correct size(s) of standard|union(s) to
connect thefilter. Use pipes between the filter and the pressure
measuring_points which have substantially the same internal
diameters as the unions.

QNS

Test filter

Clean-up filter

Air breather filter ;
||

L

©O®®

Figure 1 — Example of a test circuit suitable for the measurement of pressure drop and flow rate
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6.6 Fluid

Use the filter rated flow recommended by the manufacturer at a
specified kinematic viscosity for a filter fitted with a clean el-
ement to produce a specified pressure drop across the filter
using a fluid at a specified kinematic viscosity. Carry out the
test procedure given in this International Standard using a
petroleum base fluid with the following characteristics :

a) a viscosity grade of VG 32 (see 1SO 3448);

b) a visc cif\'/ index of 95 or highor;

ISO 3968-1981 (E)

7.4 Flow measurement

Use a flow meter, or flow meters, capable of measuring the full

flow rate range of the filter under test with
tolerances for accuracy of measurement :

ClassA: 2%

ClassB: £+ 5%

c) a mags density of 850 to 900 kg/m3;*

d) designated system fluid where required.

7 Measurement

7.1 Pressure measurement

Measure pressure by means of a pressure gauge, manometer or
any other de}ice that will satisfy the accuracies given below.
Use Bourdon| tube pressure gauges which conform to Interna-
tional Standards. Fit straight lengths of pipe as specified in 6.5
immediately upstream and immediately downstream of the
filter. Place pressure tappings at five times the internal pipe
diameter upstream and ten times the internal pipe diameter
downstream pf the filter ports. Take the mean reading of any
fluctuating pfessure. Fill the pipes connecting the pressure
measuring dgvice to the tapping points with rig fluid. Use thé
following tolgrances for accuracy of measurement :

ClassA: | 1%

ClassB: |+ 3%

7.2 Température measurement

Measure the temperature of the fluidwupstream of the filter by a
thermometer [mmersed either directly in the fluid stream orin a
pocket immerped in the fluid/stream. Record the temperature.
Control the femperature @pstream of the filter so that the
viscosity is mpintained Within the following limits :

Class A : 5%

8 Test procedure

8.1 Pressure drop versus flow rate

the following

Set the flow rate g, at the filter fated flow and pllow to run for
several minutes. Bleed the system as necessary to minimize the

air entrained in the entire,_circuit. After initig
bleeding, increase the flow/and take readings g
increasing values of gy in at least ten equal in

I running and
f p; and p, for
crements from

zero to a minimum of 1,2 times the filter rated flow. Repeat the

procedure for decreasing values of g . Take the
ascending afd “descending sets of results.
record Ap:

8.2 ~Integral bypass valve

average of the
Calculate and

Qbtain the following three sets of data for pressiire drop versus

flow rate when the filter under test has an i
valve :

a) with the bypass valve free to operate;
b) with the bypass valve fixed in its closed

c) with the element blocked and the bypas
operate.

The test with blocked element and valve free
gives the leakage rate of the valve up to the A
valve opens. Beyond this point, the value measy
rate versus Ap for the valve.

The downstream connection to the filter may b
to allow precise measurement of valve leakage ra
a calibrated measuring cylinder. Record the leak

htegral bypass

position;

s valve free to

to operate (c)
b at which the
red is the flow

b disconnected
te by means of
hge rate on the

final results graph at 25 %, 50 % and 75 % of th

Class B : 0%
7.3 Kinematic viscosity and density measurement
Measure the viscosity and the density in accordance with the
relevant national standard for Class A and report the measuring

technique used. For class B, the date and viscosity and density
provided by the fluid supplier are adequate.

* Specific gravity = 85 to 90 %

ferentiat-at-whichthevatve openstseefigure 2.

8.3 Filter housing

e pressure dif-

When it is required to know the pressure drop versus flow rate
characteristics of the filter housing, repeat the test by the
method given in 8.1 with the filter element removed from the

filter housing.
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If the complete removal of the filter element from the filter
housing may give rise to cyclonic or other unusual flow con-
ditions, use a substitute element giving an insignificant
pressure drop. Use a substitute element such that the flow path
is maintained identical, as nearly as is practicable, to that of the
actual element but with a large open area as compared to the
actual filter element to minimize viscous pressure drop. Provide

8.4 Rig correction

3 o . £ A [

specially prepared connector is necessary for unions of unequal size or
of a special pattern.

Obtain a further set of pressure drop versus flow rate data for
this assembly and record.

For any given flow rate, the true pressure drop is obtained by
subtracting the value of Ap measured in 8.4 from the values of
Ap measured in 8.1, 8.2 and 8.3.

Subtract a correqt
tests specified in|8.1, 8.2 and 8.3 to allow for the pressure dif-
ferential of the plortions of the test rig between the pressure
measuring points} Remove the filter, or filter housing, from the
test rig. Join the|two unions used to connect it in such a way
that they are in doncentric contact.

NOTE — A convefient way of joining externally threaded unions of
equal size is to upe a short length of internally threaded pipe. A

9 Presentation of results

Present the results as shown in the table! Plot thq results as
true values of Ap against g, as shown)in figure 2.

State clearly any deviation frem-the specified methpd.
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Table — Typical reporting method
Testing establishment .................coill Date ....ocovvveiiiiiiiiiiiean, Test woviiiiiiiiiiiiieeeeens TestNO. ..ccvviviinennnn..
11T e L=t ol o] 1T o TP PRORPT
Manufacturer's recommended rated FIOW ... ..o.iiiiiii et I/min
Integral by- Free Locked Free to operate
passvalve ..........ceeveenen. None ............ tooperate ..........eeennennns closed .......ccveiinnnnn. (element blocked) .................
Substitute eiementtdeserption————— Nt e
Class of standard of measurement A ................... B o
Test fluid : Make and type ......o.oviiiiiiiiiiiiie e Testtemperature ..........cecevevevim v, °C
Density at test Kinematic viscosity
temperature ............ceeeenenennn. kg/m3 attesttemperature ............f.deviiiiiiiiiiniiiniiiins mm2/s *
Filter complete Filter housing only Rig correction
Flow™** P P2 Ap 2 P2 Ap P P2 Ap Additional
Temperature |bar***| bar | bar |Temperature| bar | bar | bah |Temperature| bar | bar | bar data
°C or or or °C or or or °C or or or
kPa | kPa | kPa kPa | kPa | kPa kPa | kPa | kPa
0.2qy
04qy
0.6qy
0.8qy
1.0 gy
1.2qy
1.0 gy
08qy
06qy
0.4qy
0,‘2 qy
* 1 mm2/s|= 10-6 m2/s = 1cSt
**  The flow|values are suggestions — the values of the flow may be modified in accordance with the requirements of test procedufre (see clause 8).
*** 1 par = J00 kPa =.109'N/m2
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Testing establishment ....................ooeeeeais Date .cooveviiiiiiiiiiiiins TSt i TestNO. .oovvvviiiiiinnnnn,
11 (= o F=T o o ¥ o] o T PP
Manufacturer's recommended rated flowW ... e 1/min
Integral by- Free Locked Free to operate
passvalve .......cccoceeeninins None ............ tooperate ........eevinnnnenn closed ......cccveiiinininnne. (element blocked) .................
Substitute element (description) .........coceveeiiiiiiiiiiiiiiiiieen, NOT USEA oeiniitiii e e e
Ciass of standarg-efreastremertA—————————— B
Test fluid : Make and type .....c.ovvniiiiiiiii Testtemperature .......oc.eevevevivenenenenennnn s O 2V T °C
Density at test Kinematic viscosity
temperature ............coeeeenennns kg/m3 at test temperature ............coe.eeuennenre SO mm2/s
1'8 T ju s T LS REE ShREE SRRE Bt 1 T
, St &t
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Figure 2 — Typical presentation of pressure drop versus flow rate curves and bypass leakage rates for a filter with an
integral bypass valve
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10 Identification statement (Reference to this "“Evaluation of pressure drop versus flow characteristics con-

International Standard) forms to 1SO 3968, Hydraulic fluid power — Filters — Evalua-
tion of pressure drop versus flow characteristics."’

Use the following statement in test reports, catalogues and

sales literature when electing to comply with this International

Standard :

Bibliography

The followir g document served as a reference in the preparation of this International Standard and will be helpfulin its utilization :

ISO 2944, Huid power systems and components — Nominal pressures.
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