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1. SCOPE
This SAE Aerospace Recommended Practice (ARP) establishes the processes to achieve and maintain the required
cleanliness levels in flight vehicle hydraulic systems during fabrication, assembly and pre-flight functional tests.

This recommended practice covers exclusion and removal primarily of solid contaminants that occur or are created during
these successive steps. The flushing procedure for installed tubing is detailed. This ARP does not address
contamination levels of hydraulic fluids as purchased, operation and maintenance of ground carts, details of component
cleanliness or of contamination measurement.

This ARP applies to military aircraft and helicopters designed to AS5440, commercial aircraft hydraulic systems designed

to ARP4752 and commercial helicopter hydraulic systems designed to ARP4925.

2. APPLICABLE DOC

The following publicatid
publications shall apply.
order. In the event of
takes precedence. Nof

exemption has been obtgpined.

2.1 SAE Publications
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The applicable issue of other publications shall be the issue in€ffect on

onflict between the text of this document and references citedherein, t
hing in this document, however, supersedes applicable laws and regul

brnational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, T4
1-776-4970 (outside USA), www.sae.org.

ommended Practice for the Design of-TFubing Installations for Aerospace
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tamination of Hydraulic Fluids
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ic Systems
aulic Systems

ng the Solid Particle
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ARP4925 Aer
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2.2 U.S. Government

raulic Systems, Aircraft, Design and Installation Requirements for

Publications

Available from Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue, Philadelphia,
PA 19111-5094, Tel: 215-697-6257, hitp://assist.daps.dla.mil/quicksearch/.

MIL-PRF-83282

H-537

MIL-PRF-87257

NATO Code Number H-538

MIL-STD-419
Equ

ipment

Hydraulic Fluid, Fire Resistant, Synthetic Hydrocarbon Base, Aircraft, Metric, NATO Code Number

Hydraulic Fluid, Fire Resistant; Low Temperature, Synthetic Hydrocarbon Base, Aircraft and Missile,

Cleaning, Protecting, and Testing Piping, Tubing, and Fittings for Hydraulic Power Transmission
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3. GENERAL

There are many steps in the fabrication and assembly of an aircraft hydraulic system. Tube extrusion requires lubricants
for the dies. Tube bending requires lubricant for the bend mandrels. Cutting processes trim the tube stock to finished
length. During many of the steps, solid contamination is created to some extent, affecting the cleanliness of the tubing or
components in the system. Some processes produce no contamination; others create metal chips or expose the tube or
component to the surrounding environment, which will affect the final cleanliness of the system.

This ARP outlines the major steps of the build process and makes recommendations which contribute to the achievement
of the overall, final cleanliness level required.

3.1 Outline of Build Process

The following steps gen
system and prescribe st
3.1.1  Tube Fabricatio
The stock tubing lengths
each tube assembly.

contaminants and formi
usually involves a degrg

exterior surface on the
cleanliness for the next

3.1.2  Tube Assembly

Following forming, clea
drawing. If required, tul
trim in preparation for fin
function tapes are appli
prescribed steps:

brally describe the fabrication, assembly and functional test stages for the
bps for achieving a clean system.

h

are formed according to the defined bend data on applicable tube detail
Following forming, the tubes should be subjected to-a{cleaning proce
hg lubricants from the interior and exterior of the tube/detail. The clea
asing operation of the tube followed by a rinse aperation to give a clea
tube. Following the degreasing process, theitubes should be capped
pperation. MIL-STD-419 has detailed recommendations on cleaning of tu

ning and degreasing, fittings are attached to those tubes as called up
al installation. The completed assembly is subjected to proof pressure te

ed. There are several paints' of quality inspection that may be applied

ne fluid used for proof pressure testing should be controlled to one or tw
to help meet final-cleanliness requirements.

hter for preof pressure test prevents the tube interior from becoming tac
er media.should be cleaner than the final system as noted above to prg
uirentent.

aircraft hydraulic tubing

or assembly drawing for
5s which removes solid
hing method varies, but
n, non-tacky interior and
or bagged to maintain
bes.

on the tubing assembly

es which have one or more permanent fittings will be trimmed to a length with allowance for final

st and identification and
Huring and following the

levels cleaner than the

ky and prone to pick up
mote meeting delivered

1. The cleanliness of t
final system in order
2. The use of air or w.
contamination. Eith
cleanliness level req
3. Tube assemblies sH

fluid compatible materials for the caps and plugs.

of this operation using

3.1.3 Tube Installation

As the airframe subsections progress through their build process, the formed tubing is installed and clamped in
accordance with released installation drawings. Usually the system components are in place to the maximum extent
possible in order to use the components to establish the final, installed position of the tubing. During this stage, tubing
which requires in-place permanent joints will be trimmed, deburred and joined. This operation can be one source of solid
contaminant within the tube assemblies. Contamination generated by this operation must be removed by flushing as
detailed in 3.2 of this specification, prior to operation of components, to avoid lodging contaminant within close tolerance
parts in valves, actuators and other components. It will help to reduce contamination generation at the system level if the
design of permanent joints between major airframe sections is such that no trimming is necessary.
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3.1.4 Installation Leak Check and Pressure Test

Leak testing at this point allows easier access in event of a leaking joint. The assembled tubing, with pressure tight plugs
at end points, will be subjected to a low-pressure nitrogen leak check. Leaks detected at this point are corrected. Once
no leakage is ascertained, the tubing is subjected to the appropriate pressure for the prescribed time.

At this point, sections of tubing joined at this stage will receive a pressure test with the components removed. The tubing

in major airframe sections may be pressure tested as an assembly prior to joining with other sections in final assembly.

3.2 System Cleanup

3.2.1  Tube Flushing

3.21.1 Need for Flus
Flushing is used in or
assembly process with

guarantee that no conta
contaminant previously
must be removed and
established standard.

NOTE: For aircraft hyd
flushing procedt

3.2.1.2  Flushing Defir
Flushing is defined as th
circuit. For this docume

3.2.1.3 Cleanliness S

A standard of at least on

Example: If cleanliness
shall be sufficiently cleg
requirements. This tiere
complete.

3.2.1.4 Sampling Pro

Ning

er to remove the solid contaminants generated during the tube“fabri
high degree of confidence in the result. Unless verifiable Quality Contr
mination of a tube assembly has occurred during the previeus’processe

generated are needed. Once all tubing is installed and all*tube joints
flushing of each tube path should be conducted to<reduce any so

raulic systems, the flushing procedures of thiscdocument are more rele
res and should be used in lieu of MIL-STD-419, procedures whenever pos
ition

e sequential application of sufficiept flow through each tube circuit to prog
ht, a conservative Reynolds number value of 4000 is used.

fandard
e level cleaner than_thefinal delivered cleanliness is recommended.
bf AS4059 Class ‘#is required for delivery, Class 6 should be a goal duri

ned that a fldidssample taken from a filled component should meet AS4
d approaehWwill simplify clean-up of the system in final stages when as

blems

cation, installation, and
bl standards are used to
5, steps to eliminate any
completed, components
id contamination to an

vant than MIL-STD-419
ssible.

uce turbulent flow in the

ng buildup. Components

059 Class 5 cleanliness
sembly of the system is

Interim contamination testing on fluid samples at this stage for completed major sub-sections is conducted to verify
cleanliness. The conditions for fluid samples are often not ideal at this stage of build-up. If care is not exercised in the
processing of bottled samples the results may be one or possibly two classes dirtier than obtained with on-line sampling.

Taking of return fluid samples directly into sample bottles may be done, but does not always give a representative
sample, as the initial discharge of fluid may contain higher levels of contamination. The practice of establishing a stream
of fluid into a waste container, then switching to a clean sampling bottle without disturbing anything will improve sampling
into a clean bottle.

The sampling process can be improved by use of a valve designed for sampling assembled to a clean hose that is
connected to the return side of the section being flushed. A proper sampling valve installed in the return line from the
aircraft system at the ground cart will aid in getting representative samples. Continuous on-line sampling of the return
fluid going back to the ground cart is a time saving process, eliminating the time loop required for taking samples,
submission to the lab for analysis and getting a report on results.

For additional discussion on sampling refer to ARP5376.
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3.2.1.5 Flushing Tool Kit

Flushing of the aircraft hydraulic system should be supported by a defined “tool kit” consisting of a selection of hose sizes
and lengths, and adapter fittings in the various tube sizes to accommodate each installation. The kit should include
industrial ball or needle valves, and any special assemblies of hose, tubing, and valve(s) needed to flush dense, low
access areas.

All fittings, hose, and valves in the kit should be rated for the highest pressure to be applied while installed. This would
usually be proof pressure.

The jumper hose, shut-off valves and other tooling used in the flushing process should be drained and capped when not
in use to help maintain cleanliness.

3.2.1.6  Flushing Power Source
omplished by using a ground cart or central hydraulic system with-a*high capacity industrial filter
ground cart return filter should be rated to at least the level of the)finest filter in the aircraft. Fluid

luid specification as approved for the aircraft hydraulic system.

Flushing of tubing is acq
in the return circuit. The
used shall be the same

ptable values for water
uirement for the aircraft
reduce fluid waste and

It is essential that the {luid used for flushing be periodically checked for cleanliness and acce
content and acidity. The fluid should be maintained at one to two levels cleaner than the req
system. Use of a commercial fluid purifier on the hydraulic power source used for flushing wil
maintain high quality fluid for repeated usage.

3.2.2

Factors Which Bffect Flushing

3.2.2.1  Generation of|Turbulent Flow

For flushing, the ground
which guarantees turbu
flow is absolutely essen|
fluid stream. The flow r3
3.2.2.2 Time Require
The length of time to fl
each circuit for 10 min

cart pressure is raised just enough to force fluid through each circuit in {
ent flow. Conservatively, a.Reynolds Number of at least 4000 should 4
tial to generate the flow forces at the tube wall to dislodge and carry off
tes shown in this specification are applicable for any stage of manufactur|

)

Ish each circtiit can be established with experience. The initial proces
then adjusting the time upward or downward as indicated by fluid s3

he system at a flow rate
e generated. Turbulent
solid contaminant in the
e and build-up.

5 can start with flushing
mple results. This will

The amount of time for
und cart return filter and

establish a production process which gives the desired result with minimum time expended.
effective flushing will be|propértional to the volume of fluid to be cleaned, the efficiency of the gro
the amount of contaminzrtion to be removed.

3.2.2.3  Fluid Temperature

Another factor, which aids in rapid clean up, is to conduct flushing at fluid temperature above 100 °F (38 °C). Fluid
temperature of 120 to 140 °F (49 to 60 °C) temperature range is recommended. While the required Reynolds Number
can be generated at lower temperatures, it has been found by experience that the higher temperature gives shorter
flushing time.

With ground carts, warming the fluid to the required temperature is done by operating the cart in by-pass mode. The
pump discharge is simply routed through the by-pass circuit back to the reservoir until the desired temperature range is
achieved. With the thermal mass of fluid in the cart reservoir warmed to the required range, the temperature will remain
within the required range during flushing operations, which generate heat as well. For a central hydraulic system, it may
require use of a temperature control circuit, adjustment of cooling water rate, or limited by-passing of flow through the
heat exchanger to achieve the minimum fluid flushing temperature.
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3.2.24

It is essential that a single path be set up for each step in the flushing process.

Single Flow Path

Parallel or multiple paths are not

permitted. Figure 1 shows the use of valves used in conjunction with jumper hose to sequentially flush three circuits. If a
circuit contains multiple tube sizes, the flow rate should be set for the largest tube in the circuit being cleaned.

3.2.2.5

Ineffectiveness of Low Flow Rates

It should be emphasized that flushing for long periods of time with laminar flow is not effective. Theoretically, with laminar
flow, the fluid velocity at the tube wall is zero and insufficient force is generated to remove contaminant.

3.2.2.6 Length of Tub

ing

The length of tubing whi

The total length of the ¢
flow path and summing
of the pressure, return g
same time.

3.2.2.7 Removal of C

It is essential that no flu

sealing surfaces, or pole

around components is r

Ch may be flushed during each operation is limited by the pressure drop.tf

rcuit which can be flushed can be estimated by proportioning thedength

rough the tubing.

of each tube size in the

he pressure drop. The sum of the pressure drops shall not exceed the design operating pressure

r suction tube lines. Particular care is required when flushingchigh and |

bmponents

5hing be performed through components with close tolerance metal to me
ntial dead end passages which could trap particles. Therefore, disca
quired.

Also, all flight-worthy system hoses should be removed or\fot installed until flushing is con

delivered to an agreed d
hose are left installed

leanliness level, the same as any component, and meet cleanliness requ
ithout adequate support during flushing, the probability of exceeding th

and kinking or cracking {he tetrafluoroethylene liner oftfie hose is high.

Removal of componenty
case basis. Removal is

Considerations are:
1. These components

2. They do not inheren

such as manifolds, swivels, and flexible tubing assemblies should be c
not recommended.

bre usually-delivered to an agreed cleanliness level.

Lly have interior features that trap contaminant or inhibit flushing.

pw pressure lines at the

btal clearances, dynamic

nnecting and jumpering

pleted. The hose are
rements as delivered. If
e minimum bend radius

bnsidered on a case-by-

3. The action of remov

3.2.2.8

ng and then rnplnr‘ing these anpnnnnfe may introduce solid contaminat,

Media Cleanliness

It is essential that all air, nitrogen and fluid used in the processes be maintained at cleanliness levels equal to or cleaner

than the level established for the system being cleaned.

Media maintained at one or two

requirement will contribute significantly toward attaining the desired cleanliness.

3.2.3 Recommended

The flow rates recommended are based upon fluid properties at a supply pressure of 3000 psi.

Flow Rates

levels cleaner than the

Minimum Reynolds

number of 4000 will be met at supply pressures less than 3000 psi as well so long as required flow rate at a given

temperature is met.
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3.2.3.1 AS1241 Fluid

Figures 2A and 2B give recommended flow rates and maximum tube lengths for flushing for phosphate ester fluid. Also,
Figure 2 illustrates the great variation in flow required with temperature and tube size. The required flow is approximately
halved from 80 to 140 deg °F (27 to 60 °C).

3.2.3.2 MIL-PRF-83282 Fluid

Figures 3A and 3B illustrate the variation in flow required to generate turbulent flow and gives the recommended flow

rates for flushing with MIL-PRF-83282 fluid.

3.2.3.3

MIL-PRF-87257 Fluid

Figures 4A and 4B illug
rates for flushing with M
3.2.3.4  Other Fluids 4

Flow rates for other fluid

4000 with viscosity cornrected for temperature and pressure.
A has equations which may be used to compute the flushing flow rate required for other fluids.

calculations. Appendix

3.3 Recommended Pl

3.3.1  Flushing Kit Def
The flushing kit describg
valves to be available fo
3.3.2 Establishing a V
The sequence of events
as the process matures

process, emphasis shou
to maintain cleanliness |

trate the variation in flow required to generate turbulent flow and gives
L-PRF-87257 fluid.

nd Tube Sizes

s, tube sizes and wall thickness should be calculated to,give ‘a Reynolds
AIR1362 is a)good source for
anning

nition and Procurement

d in 3.2.1 should be defined and procured early in the design cycle to all
I flushing the first aircraft.

ritten Plan
should be documented‘in writing in a functional test procedure which is

Id be placed on capping open lines and avoiding trimming or deburring o
bvel.

By establishing and foll

and that there are no olstructions in the tubing. There have been instances during flushing whe
fittings were not drilled |through."or that a ball mandrel from the bending operation had separa
within the tubing. Another-instance discovered a drill bit broken off and blocking the flow path thrg

wing a written plan, additional benefits are the verification that line conr

the recommended flow

number of not less than
fluid property data for

bw the fittings, hose and

maintained and revised

and experience is gained on performing the operations in an efficient sequence. Throughout the

f installed tubes in order

ections are not crossed
e it was discovered that
ed and became lodged
ugh a fitting.

The plan should include a procedure that personnel who have the responsibility of processes where good practice is
required to maintain cleanliness, such as the taking of bottled samples, take an instructional course on acceptable
procedure so that tasks related to contamination measurement use uniform procedures.

3.3.2.1  Basic Planning

The flushing plan is begun by a systematic study of the hydraulic system schematics to map out the plugging and

jumpering of the tube circuits to arrive at a plan that flushes the outlying circuits with smaller tube diameters first and
working back to the largest distribution lines in the system.

Flushing may be done by systems or by aircraft sections before they are joined, which ever works better with the aircraft
build plan.

Because of the difficulty in removing and jumpering check valves, and the amount of clamp removal and disassembly
required to get access, it is permitted that check valves be left in place during flush.
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The flushing may start out with flushing of system extremities such as left wing, right wing, vertical stabilizer, empennage,
center section. Or the plan may focus on subsystems, such as landing gear, brakes, flaps or thrust reversers. The
completed plan will provide for the entire hydraulic system to be sequentially jumpered, plugged and flushed.

Flushing the tubing requires disconnection and often, removal of components, in order to attach jumper hose. The jumper
hose used for each circuit should be at least the same tube size as the smaller diameter tube in the circuit being flushed.
In some cases, a tube assembly made up for the purpose makes the process more efficient.

As illustrated on Figure 1, the jumper hose is connected, sometimes in conjunction with manual shutoff valves and/or a
tee fitting to allow setting the valves to create a single flow path through one circuit and then resetting the valves to create
a single flow path through another part of the circuit. As each circuit is flushed at the required rate, credit may be taken

for completion of that circuit.

Upon completion of an
cleanliness of that secti
to provide accountability

NOTE: There is no reqqirement to flush the entire hydraulic system if all of the sections of the ai

previously.

3.3.2.2 Sequence of |

The plan should start fl
system with large diam
organized by systems o

When flushing a circuit
larger diameter.
3.3.2.3 Reduction of |

In order to reduce fluid
location or density of the

Every effort should be m
3.3.2.4  Purging of Lin

Low pressure Nitrogen
flushing and proof press|

airframe section or a subsystem, a representative fluid sample shoulc
bn. Quality Control representatives can stamp off on each section compl
and verification of the operation.

Flushing
Lishing the circuits with the smallest tube diameters and progressively v

bter discharge and suction tubes which are flushed at the highest rate.
sections of the airframe, so long as each flow path is flushed at least ong

Fluid Waste

waste, it is recommended that the planning ignore very short lengths
installation would only\allow flushing into a waste bucket.

ade to flush from\the flushing pressure source back to the flushing source
es

or cléan, dry air can be supplied into the tubing to purge the lines of
ure testing of each section of tubing has been completed.

| be taken to verify the
eted of the flushing plan

rcraft have been flushed

vork back to the central

The sequence can be
e.

with more than one tube diameter, the’ circuit must be flushed at the r¢quired flow rate for the

of tubing or where the

return filter.

hydraulic fluid once the

3.3.2.5

Completion of Flushing

Once flushing is complete, all jumper hoses are removed, components are re-installed and the tubes are reconnected.

3.3.2.6

Capping of Tube Ends

Capping and plugging of open tube ends is essential to retain the tube cleanliness. The plugs must be a material which is
compatible with the hydraulic fluid and which minimize generation of solid contamination with application and removal.

NOTE: It is recommended that metallic plugs be used in order to prevent contamination from the plugs entering the
hydraulic system.
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3.4 System Fill

At this point, the system is ready to fill and bleed for operational use. This is usually accomplished by applying clean low-
pressure fluid from a ground cart or central hydraulic supply operating in open loop mode. Open loop mode is defined as
operation using the ground cart or fluid source reservoir, as opposed to use of the aircraft system reservoirs. All fluid
entering the system must be filtered to maintain system cleanliness level.

Functional Test Plans should have previously been written for this stage, which give detailed instructions for excluding air
from various portions of the system which are not self-purging. This may require loosening tube fitting nuts to allow air to
escape with low pressure applied at the system fill point, then re-tightening the tube fitting nut once fluid appears at the
connection.

Filling of engine driven pump case, suction and discharge lines may require pulling propellers through by hand, dry
motoring of engines or Use of manual crank rotation of the gear box to rotate engine driven pumps slowly to fill the pump
lines at low pressure.

Once the system is subistantially filled, electric motor powered pumps in the system may)be turmed on to pressurize the
system and force air ppckets to be dissolved in the fluid. This air should subsequently be |removed by open loop
operation of the system|using a ground cart or central hydraulic system with non-separated resg¢rvoir allowing entrained
and dissolved air to escape to atmosphere.

3.5 System Functiongl Checkout
At this stage the complete hydraulic system is subjected to a number of tests which establish thaf the various subsystems
perform to standards established in functional test documents and<that overall cleanliness levels| of the complete system

are met.

Fluid samples must be fiaken to verify that the fluid cleanliness meets or exceeds the level required for flight and delivery
of the aircraft. ARP994 recommends a contamination chéck as part of Inspection, Checkout and Test Procedures.
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for

i=1...n

L; = length of tube
AP; = pressure drop per unit length
DOP = system operating pressure
i = tube segment

The combination of tube length and diameter
for each circuit is planned so that the following
relation is met.

ZLi X API <DOP

Pressure <= design
operating pressure
of tubes in circuit

—>

G

Return

L, AP,

Ly, AP,

Flushing is performed sequentially
with one valve open and the other
two closed. In this example:

1. Flush circuit 1 at the flow
rate corresponding to the
largest tube diameter in
circuit 1. Valves on_ gircuits
2 and 3 closed.

2. Repeat for circuit3. Valves
on circuits *and 2 closed.

3. Flush circuit 2 at the flow
rate corresponding to the
largest tube diameter for L4
or'lLy. Valves on circuits 1
and 3 closed.

Removed component

lumper hose or tube with ball valve

FIGURE 1 - EXAMPLE FLUSHING CIRCUIT
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150

AS1241 Type IV Class 2 Fluid Required Flow vs Temperature

(develops Nr = 4000)

140

130

120

110

100

Temperature ~ degF

90

80

|

Do not exceed
the rated
pressure of the
tubing being
flushed

—eo— -4 tube
—m— -6 tube
—a—-8 tube
—x—-10 tube

NN

—x—-12 tube

AR

--16 tube

e

70 ‘

T T T T T

6 7 8 9 101

112 131
Flow =tgpm

P 3 4 5

Recommended Flow Rates for 120 to 140°F Fluid

41516 17 18 19 20 21 22 23 |

P4 25 26 27 28

Tube Size Tube QD Wall Min Flow Max Length for
Dash No. ~ ips ~in. ~gpm 3000 psj supply ~ ft
-4 0-250 0.016 3.2 201
-6 0:375 0.019 5.0 741
-8 0.500 0.026 6.7 1742
-10 0.625 0.032 8.3 3420
-12 0.750 0.039 10.0 5878
-16 1.000 0.051 134 14028
Note: These curvesmay-aiso-be-tsedfor-ASH24t+Type NV -Class—tanadTHype-V-fid:

FIGURE 2A - RECOMMENDED FLUSHING FLOW RATES FOR AS1241 TYPE IV CLASS 2 FLUID
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AS1241 Type IV Class 2 Fluid Required Flow vs Temperature
(develops Nr = 4000)

70.0
L [ |
o 65.0 Do not exceed —o— -4 tube
=4 the rated
—m— -6 tube
';g e x A A Y pressure of the
! 550 tubing being +— -8 tube
& d
2 flushed —x—-10 tube
‘g’ 50.0 N, J —x— 12 tube
£ 45.0 _\ \\ =y S|t
ﬁ !
40.0

AN
"ERE

25.0

NS
NN

20.0

0 10 20 30 40 50 60 70 80 D0 100
Flow;~L/min

Recommended Flow Rates for 48.9 to 60°C Fluid

[ube Size Tube OD Wall Min Flow Max L¢ngth for
PDash No. ~ mm: ~mm. ~ L/min 20 MPa supply ~m

-4 6.35 0.406 12.26 61.4

-6 9153 0.483 18.96 226.6

-8 12.70 0.660 25.20 532.%

-10 15.88 0.813 31.56 10455

-12 19.05 0.991 37.80 179111

-16 25.40 1.295 50.52 42883

Note: These durves may also be used for AS1241 Type IV Class 1 and Type V fluid.

FIGURE 2B - RECOMMENDED FLUSHING FLOW RATES FOR AS1241 TYPE IV CLASS 2 FLUID (ISO UNITS)
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MIL-PRF-83282 Required Flow vs Temperature
(develops Nr = 4000)

150
Do not exceed
140 ) the rated
pressure of the —e— -4 tube
w 130 tubing being — —=— -6 tube
g flushed —— -8 tube
: b \ \ \ —»—-10 tube
g 110 \ \ —%— -121tube
‘g \ \ — -71 6 tube
g- 100 \ ne
m ’
F 90 \ \\\\
80 ) \' A AV X ~e
70

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 4

Flow ~gpm

Recommended Flow Rates for 120 to 140°F Fluid

0 42 44

Tube Size Tube OD Wall Min Flow Max L¢ngth for
Dash N&: ~in. ~in. ~gpm 3000 psi supply ~ ft

-4 0.250 0.016 4.6 123

-6 0.375 0.019 7.2 455

-8 0-500 0.026 95 107

-10 0.625 0.032 12.0 2101

-12 0.750 0.039 14.3 3611

-16 1.000 0.051 19.1 8616

FIGURE 3A - RECOMMENDED FLUSHING FLOW RATES FOR MIL-PRF-83282 FLUID


https://saenorm.com/api/?name=f4c8dfde13ca51f0a4bdb3d099ca2f45

SAE INTERNATIONAL

ARP5891

Page 14 of 18

MIL-PRF-83282 Required Flow vs Temperature
(develops Nr = 4000)

65
L ] |
Do not exceed —e— -4 tube
60 b s
e rated —.— _6 tube
pressure of the
) 55 tubing being +— -8 tube
9 flushed ——-10 tube
-? 50 \ \. \, —*—-12 tube —|
:u \ \ \ \ \ Ko ni -16 tube
5 45 \ o
=1
8
g 40 S
S \ [,
()
- 35 \\ f \\
30 \ \ N NNy \\
25
10 2( 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Flow.~ L/min
Recommended Flow Rates for 48.9 to 60°C Fluid
Tubgq Size Tube OD Wall Min Flow Max Length for
Dash No. ~ mmx ~ mm. ~ L/min 20 MPa supply ~m
-4 6.35 0.406 17.6 37.68
-6 9163 0.483 27.2 139.21
-8 12.70 0.660 36.1 327.04
-10 15.88 0.813 45.2 642.19
-12 19.05 0.991 54.2 1103.77
-16 25.40 1.295 724 2633.91
FIGURE 3B - RECOMMENDED FLUSHING FLOW RATES FOR MIL-PRF-83282 FLUID (ISO UNITS)
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