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1. SCOPE AND PURPOSE:

This recommended practice describes a method of conducting an endurance test
using contaminated air when the applicable specification requires
non-recirculation of the contaminants. The objective of the test is to
determine the resistance of the engine mounted components to wear or damage
caused by the contaminated air.

The method described herein calls for non-recirculation of the contaminants and
is intended to provide a uniform distribution of the contaminant at the inlet
to the Unit Under Test (UUT).

The UUT may require the use of a hydraulic fluid for actuation!of components
within the|test unit. Contamination of this test fluid is not part of this

recomiendefl practice, however, if required by applicable test spgcification,
refer to MAP 749A.

2, APPLICABLE|DOCUMENTS:

2.1 Military $pecifications:

MIL-E-500f - Engine, Aircraft, Turbojet and Turbofan, General Specification
for

2,2 SAE Publigations:

MAP749A -[Aircraft & Turbine Enginé Fuel System Component Endurance Test
(Contaminated Fuel)

3, TEST SETUP|(Ref. Fig. 1):

3.1 Air Contapination: The(ajir contamination requirements should bg as specified
in the applicable specification. Typical military requirements|for pneumatic
component$ are given.in MIL-E-5007,

3.2 Test Fluid: Fluid, if required, should conform to the applicable
specificationd  *The engine primary fuel is recommended, howeverj if the test
facility ¢annot be safely operated using fuel at high temperature, then the
use of a $ilicone fluid having a specific gravity or viscosity,lor both,

similar to the engine fluid is recommended.

3.3 Test Fluid Temperature: Control is required as necessary to keep the UUT
within its operational Tlimits.

3.4 Test Fluid Pressure: The test fluid pressure should be as specified by the
applicable test specification.

3.5 Ambient Temperature: Control required as necessary to keep the UUT within its
operational Timits. Test equipment used in a hot ambient facility may require
special cooling provisions.

3.6 Inlet Air Temperature: The air temperature at the inlet of the UUT should be
a minimum of 220°F or as otherwise specified by the applicable specification,
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FIGURE 1 - Contaminated Air Test Facility
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3.7

3.8

3.9

3,10 Facility

3.12

4,

Inlet Air Pressure:

Mounting:

Plumbing:

TEST CIRCUIfT:

Tevel flight attitude.

Each component should be mounted by its normal mounti

The air pressure at the inlet of the UUT should be a
minimum of 15 psig or as otherwise specified by the applicable specification,

ng pad for a

Actual installation plumbing should be used when possible for

connection of test components if two or more components are tested together.

Where actual installation plumbing is not available, Tine sizes,
bends should be duplicated as closely as possible. The matchup

lengths and
of the inlet

air line and the opening in the test unit (if not identical to the engine
installation) shall be made to prevent contamination in the inlet air from

collecting at this interface outside the UUT.

Filters: A clean-up filter downstream of the facility
backpresgure control valve should be used if there is a concerr
exhausting contaminated air. This filter can be a cottonsatee
sized for] the exhaust Tine,

Functiondl Cycling Simulation: The cyclic variatiens in air f1
accompTighed by using a cycTe scheduler. Commercial units are
can be prjogrammed to provide switch closures at various time in
proper interface equipment, this scheduler would open and close
test unif in addition to opening and closing a solenoid-operate
valve, in the opposite sense, so that therair flow rate through
remains gssentially constant. If an automatic cycler is used,
should allso be given to incorporating-an auto-abort system to f
inadvertent damage to the UUT or test facility.

Termination of Test: The test.‘should be terminated at a point
engine s)lstem components have been operated as required under f
specificgdtion. These components should be functionally tested
specified clean air after-the completion of the contamination {
requirements.,

4,1 Circuit Schematic: A typical system arrangement is shown in Fig
4,2 Circuit Components:
402.]

's
relative to
n dust bag

ow rate can be
available that
tervals. With
valves in the
d rig bypass
the facility
consideration
revent

where the

he applicable
using the

est

Location:.
shown 1in Fig.
Tine shall be
contamination
sufficient to

1.

is dumped overboard.

The functional Tocation of the circuit components should be as
The locations of the contamination inputs to the inlet
downstream of the UUT Bypass Valve, so that none of the

The flow rate in the inlet Tine must be
avoid settling of solid contaminants and resultant "slugging."
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4.2.1

4.2.2

4.2.3

4.2.4

4.3

(Continued):

The physical location of the circuit components will depend greatly on the
facility configuration and the temperature of the air being used, for
example, whether or not the UUT is in a hazardous environment relative to
human safety. The contamination inputs to the inlet Tine should be as
close to the UUT as possible, that is, less than 24 in, to reduce the
amount of contamination that could collect on the wall of the inlet line.
The inlet Tine should have a good electrical ground to prevent a build-up
of static electricity which could cause contamination to collect in this
Tine. '

Contamination - Liquid contaminants, oil and salt water, may be contained
in sepdrate reservoirs and pressurized with a requlated supplly of shop
air. At the outlet of these reservoirs, a microvalve can be lsed to set
the f1dw rate for each liquid (drops per minute) and this-rat
continyously supplied to the inlet air during the testsO A lehgth of 1/8
to 1/4 |in diameter tubing, with a 90 deg gradual bendy is recpmmended for
supplying the Tiquid contaminates coaxial and near the center| of the inlet
air strieam. A ball valve or solenaid valve should be installed between
the migrovalve and inlet Tine to shut off these.1iquid contaminants during
facilitly shutdown. It is recommended to put.a Tiquid Tevel gpuge on each
ir- to use as an extra check that the proper flow rate [is being

ndpipe for introduction of theisolid contaminant (sand and road
ust be located in an operator<safe area, so that measured amounts
aminant can be added at specific intervals during the [test. The
of Tine between the UUT, inlet pipe and standpipe downsftream valve
critical. This Tine should be a straight piece of smopth 1.D

and contain no fittings which can trap the solid contpminants.

nt Hygrometer: - The water vapor in the inlet air can be measured
using g Dew Point Hygrometer. The sefisor can be mounted withlin a few feet
of the |inTet Tine so long as it is maintained within its operating
tempergture limits. The display unit should be located in thle operator's
control console:” The bleed-off air line for the sensor shoulld be Tocated
upstream of all contaminationm inputs to the inlet air Tine to prevent
erronequs sreadings.

Hydraulic Cart: IT a hydraulic supply is required, it should be connected
to the UUT with actual (or simulated) engine plumbing Tines.

Instrumentation Calibration: In absence of company standards on calibration

schedules, the instrumentation used should be calibrated within a 30-day
period prior to starting the test and again within a 30-day period following
completion of the test.
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5,
5.1

Test Preparation:

TEST METHOD:

Each facility system should be adjusted and t

proper operation prior to starting the test.

The regulated air

ested for
supply to the

liquid reservoirs and the microvalves should be adjusted to establish the
specified flow rate with the microvalves submitted to actual system
backpressure,

The pressure and time required to blow the solid contaminants into the inlet
air line can be tested without this line being connected, but with proper
backpressure, to verify proper operation of the system.

The cycle scheduler, UUT and hydraulic cart should be set up using clean air

and run fdr at Teast a T h trial period prior to introducing any

5,2 Test:

5.2.1 The tes

as requilred by the duty cycle at a rate as requiredCby the app

specifi
5.2,2 Upon rea
introduc
system s
line at
regulate
be as ¢l
contamin
5.2.3 Repeate
applied

The flo
monitor
during

and 80%

5.2.4

5.2.5 Recordi

specifi

5.2.6.

system should be started and advanced to theFirst te
ation.

hing the first test conditions, the contamination shoy
d. The ball valves permitting the ‘}iquid contaminatic
ould be fully opened allowing thedliquids to drip intd
he preset rate established by séttings of the microval

air supply. To avoid trapping contaminant, the ball
se as possible to the microvalves. The first charge d
tion should be blown into-the system during the first

applications of solid-contamination into the system §
as required by the ‘applicable specification.

rate of the 14iquid contamination into the system shou
d, recorded,and trimmed if necessary, no less than fg

contamination.

st condition
licable

1d be

n to enter the
the inlet

ves and

vatves should
f solid

cycle.

hould be

1d be
ur times

he test at ‘time intervals when it is planned to consume 20, 40, 60

of the total liquid contamination.

gs should be made to insure component compliance with
ation,

specification.

5.2.7

the applicable

The test shall continue for the time or cycles specified in the applicable

The contamination system should be shut down within a 1-min time period and

the air flow to the UUT bypassed within the next 1-min period in event of a
malfunction or scheduled shutdown period.

5.2.8

If shutdown/bypass periods are part of the applicable specification, the

entire system should remain undisturbed during these shutdown periods.

5.2,9

If a complete facility shutdown is required, system maintenance may be

performed after the shutdown so long as the UUT is not disturbed.
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