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MILITARY SPECIFICATION

MONITOR, CONTAMINATION,
AVIATION FUEL DISPENSING SYSTEM

This specificationis approved for use by the Naval Air Systems
Command, Departmentof the Navy, and is available for use by all
Departmentsand Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specificationestablishes the performance requirements,
test procedures,and general design requirements for the aviation fuel
contaminationmonitor elements and housings.

2. APPLICABLE DOCUMENTS

2.1 Governmentdocuments.

2.1.1 Specificationsand standards. Unless otherwise specified, the
following specificationsand standards of the issue listed in that issue of
the Departmentof Defense Index of Specificationsand Standards (DoDISS)
specified in the solicitationform a part of this specificationto the extent
specified herein.

SPECIFICATIONS

FEDERAL

PPP-B-601 Boxes, Hood, Cleated-Plywood

PPP-B-621 Boxes, Hood, Nailed and Lock-Corner

PPP-T-60 Tape, Packaging, 14aterproof

Beneficial comments (recommendations,additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Naval Air EngineeringCenter, Systems Engineeringand Standardization
!)epartment(Code 93), Lakehurst, NJ 08733-5100, by using the self-addressed
StandardizationDocument ImprovementProposal (DD Form 1426) appearing at
the end of this document or by letter.

AMSC N/A FSC 493o

01STR16UTIONSTATEMENTA. Approved for public release; distribution is unlimited.
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MILITARY

MIL-C-104

MIL-B-121

MIL-G-5572

MIL-T-5624

MIL-P-15024

MIL-I-25017

MIL-I-27686

MIL-T-83133

MIL-I-85470

STANDARDS

MILITARY

MIL-STD-105

MIL-STD-129

MIL-STD-81O

Crates$Mood, Lumber and PlywoodSheathed, Nailed and
Bolted

Barrier Material, Greaseproofed,Waterproofed,Flexible

Gasoline,Aviation, Grades 80/87, 100/130, 115/145

Turbine Fuel, Aviation, Grades JP-4and JP-5

Plates, Tags and Bands for Identificationof Equipment

Inhibitor,Corrosion/LubricityImprover,Fuel Soluble
(*tric )

Inhibitor,Icing, Fuel System

Turbine Fuel, Aviation, Kerosene Type, Grade JP-8

Inhibitor,Icing, Fuel System, High Flash

Sampling Proceduresand Tables for Inspectionby
Attributes

Marking for Shipment and Storage

EnvironmentalTest Methods and EngineeringGuidelines

(Copiesof specifications,standards,drawings,and publicationsrequired
by manufacturersin connectionwith specific acquisitionfunctionsshould be
obtained from the contractingactivity or as directed by the contracting
officer.)

2.2 Other publications. The followingdocuments form a part of this
specificationto the extent specifiedherein. me issues of the documents
which are indicatedas DoD adopted shall be the issue listed in the current
DoDISS and the supplementthereto, if applicable.

J$IERICANSOCIETY FOR TESTING AND MATERIALS (Asm )

ASlllD 1331 Surface and InterracialTension of Solutionsof
Surface-PctiveAgents, Test Methods for

ASTM D 2276 ParticulateContaminantin AviationTurbine Fuels,
Test Methods for (DOD Adopted)

ASI?4D 3240 Undissolved\Jaterin Aviation Turbine Fuels, Test
Method for
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ASTM D 3602 Water-SeparationCharacteristicsof Aviation Turbine
Fuels, Field Test Method for

ASTM D 3948 DeterminingWater SeparationCharacteristicsof
Aviation Turbine Fuels by Portable Separometer,Method
for

(Applicationfor copies of ASTM publicationsshould be addressedto the
AmericanSociety for Testing and Materials,1916 Race Street, Philadelphia,
PA 19103.)

AMERICAN SOCIETY OF MECHANICALENGINEERS (ASME)

Boiler and Pressure Vessel Code, SectionVIII, Division 1

(Applicationfor copies of ASME publicationsshould be addressedto the
American Society of Mechanical Engineers,345 E 47th Street, New York, NY
10017.)

2.3 Order of precedence. In the event of a conflict between the text of
this specificationand the referencesctted herein, the text of this
specificationshall take precedence.

3. REQUIREMENTS

~e~ ~~y~~~~~ fu~~~and fnhi~~t~~~. ~a@~i~~~u~~~ in ~yi~~i~flf~pl
monitors shall not be adverselyaffected by and shall have no effect on fuels
and inhibitorsconformingto MIL-G-5572,MIL-T-5624,MIL-I-25017,MIL-I-27686,
MIL-T-83133,and MIL-I-85470.

3.2 Qualification. The fuel monitor elements furnishedunder this
specificationshalJ be productswhich are qualifiedfor listing on the
applicableQualifiedProducts List (QPL) at the time set for opening of bfds
(see 4.3 and 6.3).

3.3 Design. The aviation fuel monitor shall be designed to continuously .
monitor the fun flow of fuel and, with no external power, shall allow no fuel
beyond themortitorto exceed the contaminationlimits (see 3.4). The monitor
elements shall not include a~ device that will cause an immediatestoppageof
fuel flow.

.3.4 Contaminationlimits. The effluent fuel samples shall conform to the
followingcontaminationlimit requirmentso

a. Water. When analyzed (see 4.6.4.1), the effluent fuel shall
contain not more t~ive parts per million (ppm) by volume of undissolved
(free)water in accordancewith ASTM D 3240 (AquaGlo) or by a sustained
turbidimeterreading for one minute.

b. Solids. When analyzed (see 4.6.4.2), the average weight of
solids in the effl~uel sample shall be not greater than 0.5 milligrams
per liter (mg/1).

3
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c. Fibers.
contain an average of
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When analyzed (see 4.6.4.3), the effluent fuel shall
not more than 10 fibers (see 6.4.3) per lfter, and the

number of fibers in any single sample shall be not greater than 15 ffbers per
liter.

3.5 Construction.

3.5.1 Materials. Materials shall be as specifiedherein, shall be of the
best quality, and suitablefor the purpose intended. All metal parts in
contact with the fuel must be free of zinc, cadmium,copper and their alloys.
Materials used in the constructionof the housing shall be as specffiedby the
contractingactivity (see 6.2.1). Sensing lines on the housing may be copper
or copper alloys.

3.5.2 Elements. The monitor elements shall be as shown in Figure 1. The
open end sh~onfigured so as to effect a positive,non-leakingseal when
seated properly in the monitor housing.

3.5.3 Housing,

3.5.3.1 Configuration. The monitor housing shall be configuredto hold
the required number of elements shown in Figure 1 to meet the flow rate
specifiedby the contractingactivity (see 6.2.1). Adequate provisionsto
effect a satisfactorysealing arrangementfor each element shall be provided
for between the inlet and outlet compartments. The interiordeckplateshall. -,.-+dmnb-l-. f~~ the e~ement~, each bole h~vi~$Flavethe requ;red number of muU)lLlllyllwlU-
a diameter of 1.313_@.002 inches.

3.5.3.2 Piping connections. Inlet and outlet connectionsshall be as
specifiedby tie contractingactivity (see 6.2.1) and shall be permanently
marked.

3.5.3.3 Accessoryconnections. Pressure taps shall be provided for
pressure gage connections,one each for the inlet and outlet compartments.
Tapped holes at the highest fuel flow point shall be providedfor connecting
an air eliminator and a pressure relief valve as specifiedby the contracting
activity (see 6.2.1).

3.5.3.4 Drain valve. The monitor housing shall be equipped with a manual
drain valve (or valves) to provide for completedrainageof each compartment.

3.5.3.5 Pressure a e.
~

A pressure gage shall be provided to measure the
pressuredrop e ween the Inlet and outlet compartmentsof the housing. The
gage shall be either a direct reading differentialpressuregage, or a
pressure gage with a selectorvalve for separatereadingsof the inlet and
outlet pressures.

3.5.3.6 Pressure ratin
~“

The monitor housing shall have a design
pressure rating equa to or greater than the higher of the following: the
maximum working pressure of the fuel system,150 psig, or as specifiedby the
contractingactivity (see 6.2.1). The unit shal1 be constructedand 1abeled
in accordancewith Section VIII of the ASME Code for Unfired PressureVessels.
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3.5.3.7 Hydrostatictest pressure. The monitor housing shall withstand a
hydrostaticpressure of 1-1/2 times the design pressure for a period of five
minutes. The interior deckplateshall withstand a hydrostaticpressure eaual
to the design pressure, applied to the inlet side moth all elen&t mounting
holes sealed.

3.5.3.8 Identification. A stainlesssteel or non-ferrousmetal
identificationplate, PreRared in accordancewith PIIL-P-15024.:hall be

ate sha”lsecurely attached to-the monitor housing. The identification-p’
contain the following information:

a.

b.

c.

d.

e.

f.

9-

h.

i.

j.

k.

1.

Name of unit

MIL-M-81380C(AS)

Name and addressof manufacturer

Manufacturer’sserial number

Inspectionblock (to be stamped by a government
inspector)

Contract or order number

Flow rate and type of fuel

Mcdght, wat;dry

Working pressure

Test pressure

Elementmodel number and quantity installed

Recommendedelement change differentialpressure

3.6 Performance.

3.6.1 Differentialpressure. With
housing (singleelement or full scale),
across the element shall be not greater
tested in accordancewith 4.6.3.1.

the element installed in a monitor
the differentialpressure (see 6.4.1)
than eight psi at rated flow, when

3.6.2 Rated flow. The monitor element shall have a rated flow of one
gallon per minute (gpm) per inch of nominal length.

3.6.3 Media migration. The media migration from the element shall not be
greater than fibers per liter when tested in accordancewith 4.6.3.1.

3.6.4 Mechanical integrity. The monitor element shall withstand a three
foot drop w~thout structuralfailure when tested in accordancewith 4.6.3.1.
It shall withstand a pressure differentialof 150 psi without collapse when
tested in accordancewith 4.6.3.2.

5
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3.6.5 Reaction to solids. The monitor element shall allow a maximum of
o.5mg/1 0fs07ids in theefTl uent fuel when tested in accordancewith
4.6.3.2. The time to reach a differentialpressureof 75 psi shall be not
less than 10 minutes at 100 percent of rated flow.

3.6.6 Reaction to water. The monitor element’sreactionto water shall
be as shown in Table when tested in accordancewith 4.6.3.3. Minimum
running time to 25 psi differentialpressure shall be as specifiedin Table I.

TABLE I. Monitor elements reactionto water.

t-l Running Free Mater Content Sampllng 1
Test Ra~ Time (ppm by volume) Intervals

Condition (Percent) (Minutes) Influent 1uent (Minutes) 4

1 100 15 50 5 2
2 100 50 5 10
3 1} 2 (max) 1000 (slug) 10 1

3.6.7 Reaction to freezing/thawing. The monitor shall not pass water in
excess of 5 ppm when subjectedto test conditionone of Table I after being
frozen and when tested in accordancewith 4.6.3.4.

3.6.8 Reaction to surfactants. The monitor element shall not pass water
in excess ot 5 ppm when subjectedto test conditionone of Table I with
inhibitedfuel (4.5.2.3)and when tested in accordancewith 4.6.3.5.

3.6.9 Environmentalconditions.

3.6.9.1 Operatingtemperature. The aviationfuel monitor housing and
elements shall permit rated flow when operating in ambient temperatures
ranging from -25°F to +125°F.

3.6.9.2 Storage temperature. The aviation fuel mon
elements shall withstand storage in temperaturesranging
without deterioration,after which they shall operate as

tor housingand
from -50’F to +160°F
specified

how no eva

in-3.6.9.1.

3.6.9.3 Fuel imnersion. The monitor element shall ! dence of
swelling,corrosion, separationof components,dissolvingof adhes’ves,or
deformationwhich could cause failure during operationafter being itmnersedin
fuel for 100 hours.

3.6.10 Post environmental. The monitor e?ements subjectedto the
conditionsin 3.b.9 shall operate without failurewhen subjectedto test
condition one of Table I.

3.6.11 Reaction to surge. The monitor element shall not pass water in
excess of 5 ppm or be otherwise adverselyaffectedby a surge of fuel.

6
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibilityfor inspection. Unless otherwise specifiedin the
contract or purchase order, the contractor is responsiblefor the performance
of all inspectionrequirementsas specifiedherein. Except as otherwise
specified in the contract or purchaseorder, the contractormay use his own or
any other facilitiessuitable for the performanceof the inspection
requirementsspecifiedherein, unless disapprovedby the Government. The
Governmentreservesthe right to perform any of the inspectionsset forth in
the specificationwhere such inspectionsare deemed necessaryto assure
suppliesand servicesconform to prescribedrequirements.

4.1.1 Acceptancetestin Acceptancetesting shal1 be accomplishedby
the contractor. Records of e tests shall be kept complete and availableto
the Governmentas specified in the contract or purchaseorder.

4.2 Classificationof inspections

a. Qualificationinspection (see 4.3)

b. Quality conformance inspection (see 4.4)

4.3 Qualificationinspection. Qualificationinspectionof monitor
elements and housings shall be performed in accordancewith the test
conditions specifiedherein and shall be performed at a laboratoryacceptable
to the Government (see 6.3) on the number of samples specifiedherein,
p-educed with equipment and proceduresrmva!!y used ~n product!cw.

4.3.1 Samples.

a. Monitor element. Test samples sha~l consist of 40 elements with
a nominal length ot Inches. Five elements of each of the other nominal
lengths (10, 15, 25, or 30 inches)the manufacturerdesires to have included
on the QualifiedProducts List (QPL) shall also be submittedfor qualification
testing. Drawings,part numbers, and generic descriptionof the materialsof
all monitor components are to be includedwith the test samples.

b. Monitor housing. Sample of monitor housing shall consist of one
complete monitor housing assemblywith three complete sets of elements. A
certifieddrawing of the monitor housing shall be furnished. Samples,
descriptivematerial, and drawings shall be identifiedas requiredand
forwardedto the designated test activity.

4.3.2 Qualificationtesting. Qualificationtests contained in this
specificationshall be run using elements with a nominal length of 20 inches.
Two elements of each of the remainingsizes shall be tested for conformanceto
3.6.1 and test condition one of Table I. Only those sizes of elements
submittedand tested will be listed on the QPL.

4.3.3 Retentionof qualification, Retentionof qualificationfor the
monitor elements on the shal1 be dependent on periodic verification,by
means of test data, of continued compliancewith the requirementsof this
specification. This periodic verificationwill normally be every two years
from the date of inclusionon the QPL.
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4.4 Qualityconformance inspections

4.4.1 Monitor element. Elements submittedfor qualityconformance
Inspectionsand acceptance shall be subjectedto the inspectiontest (see
4.6.1). Randcnnsamples of the monitor elements shall be selectedfrom each
lot in accordancewith MIL-STD-105. The AcceptableQuality Level (AQL)shall
be 0.15, InspectionLevel III. Random samplingshall be utilized in selecting
samples for acceptance testing.

4.4.2 Monitor housin
~“

Each monitor housing submitted for acceptance
shall be su Jecte to t e followingtests:

a. Inspection (4.6.1)

b, Hydrostaticpressure (4.6.2)

4.5 Test conditions

4.5.1 E ui ment.
--W--

Equipmentused for the testing specifiedherein shall
be of labora ory precision type or equivalent insofar as practicable,and
shall be calibratedat intervalsproperly spaced to assure laboratory
accuracy. Figure 2 is a schematicof the test system.

4.5.1.1 Main circulatingpump. The main circulatingpump(s) shall be a
centrifugalor vane pump capable of emulsifyingthe fuel and water mixture.

4.5.1.2 Flometer, fuel. A flowmeter shall be provided to measure the
fuel flow with an accuracy of one percent at the specifiedfuel flow rate.

4.5.1.3 Sampling devices. Upstream facing, probe type samplingdevices
shall be prm e~Tately before and one inwnediatelyafter the test
unit, for extracting in-line samples.

4.5.1.4 Differentialpressure reading device. Differentialpressun
across the test unit shall be measured with an accuracy of two percentof the
scale readingof the device used, such as a differentialpressure gage,
selector valve and gage, etc.

4.5.1.5 Pressure relief valve. An adjustablepressure relief valve shall
be installed~efore the test unit for system protection.

4.5.1.6 Water injectionsystem. A suitable system shall be provided to
inject water into he fuel prior to the main pumping unit. The accuracyof
the water injectionsystem shall be within five percent of the specifiedwater
addition rate.

4,5.1.7 Solids addition system. A continuoussolids addition system
shall be providedto uniformly feed test dust at a rate of 1031 mg/1 into the
fuel upstreamof the test unit.

4.5.1.8 Turbidimeter. The test system shall incorporatea turbidimeter
installedto monitor the effluent fuel from the test unit. The monitor shall
be a Keene CorporationModel 861-F (totamitor)or equal. A strip chart
recorderor other suitable means shall be provided to produce a continuous
record of turbidityreadings.

8
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4.5.1.9 Test system pressure. The pressure in the test system shal1 not
be less than~ psi at the start of all tests when measured at the sampler
innediatelydownstreamof the test unit.

4.5.2 Test fluid. Unless otherwise specified,the test fluid shall be
JP-5 aviationturbine fuel conforming to MIL-T-5624,shall be clean fuel (see
6.4.2), and shall be tested forconfonnance as follows:

4.5.2.1
testing, the
requirements

a.
b.
c.
d.
e.
f.

Preliminarytesting. Prior to the start of qualification
fuel shall be tested for conformanceto the applicable
of MIL-T-5624, Table I, as listed below.

Aromatics 9* Freezing point
Viscosity h. Olefins
Sulfur i. Flash point
Existent gum j. Specific ?ravity
Particulatematter k. Distillationtemperature
Copper strip corrosion

Manufacturer’sdata sheet may be includedshowing conformanceof the
fuel to MIL-T-5624.

4.5.2,2 Uninhibitedfuel. All tests, with the exceptionslisted below,
shall be run using uninhibitedfuel. The fuel shall be subjectedto clay
treatmentuntil a Microseparometer(MSEP) or Minisonic $eparometer(MSS)
Surfactantsvalue of 96 or greater is obtainedwhen tested in accordancewith
ASTM D 3948 or ASTM D 3602.

4.5.2.3 Inhibitedfuel. Inhibitedfuel shall be used for the Reactionto
Surfactanttest and Puel mnersion test. Unless otherwise specified,the
uninhibitedfuel from 4.5.2.2 shall be inhibitedwith corrosion inhibitorin
accordancewith MIL-I-25017at a concentrationof 16 pounds, inhibitorper
1000 barrels of fuel and fuel system icing inhibitor (FSII) in accordancewith
MIL-I-85470at a concentrationof 0.15 to 0.20 percent by volume. Inhibitors
shall be added to the fuel in accordancewith Appendix B.

4.5.2,4 Test fuel volume. The test fuel volume shall be not less than lo
times the gallon per minute rating of the test unit.

4.5,2.5 Fuel temperature. The fuel temperaturesshall be maintained
between 70°F and 90-t-during the testing specifiedherein, and shall be kept
within~5°F of the temperatureat the start of a test.

4.5.3 Test contaminants. The followingfreshwater, solids, and
inhibftortest contaminantsshall be used.

4.5.3.1 Freshwater. Fresh water containingless than one mg/1 of solids
and having a surface tension of not leSS than 65 dynes per centimeter at. 75°F
when tested in accordancewith ASTM D 1331, Method A. The pH value shall be
between six and eight.

4.5.3.2 Solids. Siliceous dust, obtainablefrom the AC Spark Plug
Company,Flin~ identifiedas standardizedfine air-cleaner (AC) test
dust, package No. 1543094, and having a particle size distributionas showP in
Table II.
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TABLE II. Particle size distribution.

I Size Microns I Height, Percent I

Oto 5 39 +2
5 to 10 18 ~3
lo to 20 16 ~3
20 to 40 1873
Over 40 9 T3

4.5.3.3 Inhibitors. Corrosion inhibitorconformingto MIL-I-25017and
Fuel System Icing Inhibitor(FSII-DiEGME)conforming to MIL-I-85470shall be
used to inhibit the fuel.

4.6 Test methods and procedures

4.6.1 Inspection. Each item submittedshall be examinedvisually for
damage,derangement,and to verify conformancewith the details specified
herein and the manufacturer’sspecifications,includingdrawings and any other
data or details that are consideredapplicableby the GovernmentInspector.
Inspectionof the items shall be made both before and after performance
testing. Results of these inspectionsshall be recorded and made a part of
the test record.

4.6.2 I-!ydrG:tzticpresstirc.The ~;/riwnc+stiru, “., “w “ , “ pp~~~~~e.~p~~ifipfj in

3.5.3.7 shall be applled to the completemonitor housing without internal
components,as

!
rescribedin the ASME Boiler and Pressure Vessel Code, Section

VIII, Division . The test shall verify the tightness of all joints and the
body material. Each compartmentshall be tested individuallyto the
hydrostaticpressuresspecifiedin 3.5.3.7.

4.6.3 Performancetests. The followingtests shall be conducted on
randomlyselectedelements to determinecompliancewith the performance
requirementsspecifiedherein.

4.6.3.1 Media migration and drop test. Three elements to be tested shall
be droDped from a distanceof three feet above a concrete surface,with the
element”ina verticalposition,open end down. Visual inspectionshall be
performedon the elementsto identifycrackingof the material or other
structuraldefects. The elementsshall be installed in turn in a single
element test facilityas shown in Figure 2. Test fluid conformingto 4.5.2
shall be pumped through the test unit for a period of 15 minutes, using the
flow schedule shown ~n Table III. Three samples shall be taken from the inlet
and three from the outlet samplers. Samples shall be taken inwnediatelyafter
startingat rated flow; during the transitionfrom rated flow to 10 percent of
the rated flow; and during the transitionback to 100 percent rated flow. A
fiber count of the samples for media migration shall be conducted as per
4,6.4.3. The differentialpressure across the element shall be recordedat
the start and finish of each phase of Table III.

10
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TA8LE 111. Flow schedule.
T t

Elapsed Time Flow Rate
Phase (Minutes) (Percent)

o-5 100
; 5-1o 10
3 10-15 100

*
4.6.3,2 Solids reaction. Using the three elements from 4.6.3.1, each

element in turn shall be run in the single element test vessel at 100 percent
of rated fuel flow. Contaminantconformingto 4,5.3.2 shall be injected at a
rate of 10 +1 mg/1 of the fuel flow. The test dust shall be continuouslyand
uniformlya~ded to the fuel influent stream as close as practicableto the
test unit. The test shall be continueduntil the differentialpressure across
the element reaches 150 psi, and then held at 150 psi for five minutes.
Continuoussamples shall be taken at the inlet and outlet samplers,and
analyzed for solids content in accordancewith 4.6.4.2. Sample filters may be
replacedas they become loaded with solid contaminants. The average
particulateconcentrationshall consist of the combined tare weights of the
sample filters divided by the total volume of fuel passed through the
samplers. The differentialpressure shall be recorded every five minutes.
Sample results shall be recorded on the test data sheet.

4.6.3.3 Water reaction. Using a new element for each test, conduct nine
separatesingle element tests (three tests for each of the three test
conditions)in accordancewith Table I. !%terccnfcrmifigto 4.5.3.1 shall be
injected into the fuel on the inlet side of the main ump at the rates shown
in Table I. BWhen the differentialpressure reaches 1 psi, the fuel flow
shall be momentarilystopped and restartedby closing and, within five
seconds,opening the downstreamvalve. The main pump shall be kept running
during the cycling of the valves to provide a surge of fuel. Repeat the surge
of fuel when the differentialpressure reaches 20 psi. The surge test is not
requiredfor test conditionthree of Table I (slug test). The test shall be
continuedto a differentialpressure of 25 psi. Turbidimeterreadings shall
be recordedcontinuouslyby a chart recorderor other suitablemeans.
Differentialpressureshall be recordedevery five minutes and when the
pressuredrop reaches 25 psi. Samples shall be taken at the intervals
specifiedin Table 1 and analyzed in accordancewith 4.6.4.1. Sample results
shall be recordedon the test data sheet.

4.6.3.4. Freeze/thaw. Using a new element for each test, conduct two
separate tests In accordancewith the following. Installan element in the
single element test vessel and run test conditionone of Table I to a
di!!erentialpressureof 15 psi. Remove the element and place it in a bath of

Lower the temperatureof the bath and maintain at -25°F for 24 hours.
The ~lement shall then be reinstalledin the test vessel and subjectedto the
remainderof test conditionone of Table I as in 4.6.3.3.

11
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4.6.3.5 Surfactanttest. Using a new element for each test, conduct
three separate single element tests using inhibitedfuel as specified in
4.5.2.3. The inhibited fuel shall be circulatedthrough the element at 100
percent rated flow for 24 hours, bypassingall clean-up units. After the
conditioningperiod, run test condition one of Table 1 in accordancewith
4.6.3.3. Maintain the MSEP orMSS rating of the inhibitedfuel (testedat
least every four hours using ASTM D 3948 or AS~ D 3602) at a value of 70 or
below by adding corrosion inhibitoror FSII as necessary.

4.6.3.6 Environmentaltests. Using two new elements,conduct the
enviromnentaltests as specified in 4.6.3.6,1 through 4.6.3.7.

4.6.3.6.1 Storage, high temperature. Test the elements in accordance
with MIL-STD-81O,Method 501, procedure I, steps 1, 2, 3, and 6. Examine for
defects.

4.6.3.6.2 Storage, low temperature. Test the elements in accordancewith
MIL-STD-81O,Method 502 procedure I, steps 1, 2, 3, and 6, using a
temperatureof -50”F fo~ 24 hours. Examine for defects.

4.6.3.6.3 Resistance to fuel. Inwnerse the elements in fuel conformingto
4.5.2.3 for 100 hours at a temperatureof 77”35”F. Remove the elements and
examine for evidence of swelling,corrosion,separationof components,
dissolvingof adhesives,or deformationwhich could cause failure during
operation.

A.c.s.7 post environmmtal water reactiontest. After successful
completionof the tests specified in 4.6.3, install the same two elements in
turn in the test vessel and conduct a water reactiontest in accordancewith
4.6.3.3, using test condition one of Table I.

4.6.4 Analysis of test samples. Samples shall be analyzed for
contaminantsas specified in 4.6.4,1 through 4.6.4.3.

4.6.4.1 Water contamination. Free water detectionshall be made using
the turbidimeterspecifiedin 4.5.1.8. Calibrationof the turbidimetershall
be in accordancewith the manufacturer’sstandardpractice. In-line samples
shall be taken and analyzed in accordancewith ASTM D 3240 (AquaGlo).

4.6.4.2 Solids contamination. Analyticalproceduresshall be in
accordancewith *

4.6.4.3 Media migration (fibers). Analyticalproceduresshall be in
accordancewith Appendix A.

5. PACKAGING

5.1 Monitor Elements. The monitor elements shall be packaged separately,
one each In a sealed, moisture-proofplastic bag. The elements shall then be
inserted in a suitable cardboard box or cylindricalcontainer to protect it in
storage and handling. The cardboardcontainers shall be packed in suitable
cartons so as to insure carrier acceptanceand safe deliveryat destination,
complyingwith carrier rules and regulationsapplicableto the mode of
transportation.

12

Downloaded from http://www.everyspec.com



MIL-M-81380c(AS)

5.2 Monitor housing.

5.2.1 Preservationand packagin~.

5.2.1.1 Level A. The monitor housing shall be preserved and packaged
without the e~ installed. Dust caps and plugs shall be assembledwith
their respectivefittings. The fittings shall be wrapped with barrier
material in accordancewith MIL-B-121, Type I, Grade C, secured in place with
pressure sensitive tape in accordancewith PPP-T-60,Type II, Class C.

5.2.1.2 Level C. The monitor housing shall be preservedand packaged in
accordancewith the manufacturersstandard practice to insure adequate
protectionagainst deteriorationand damage.

5.2.2 Packing. “

5.2.2.1 Level A. The monitor housing shall be packed in a wooden crate
in accordancewith PPP-B-601,or PPP-B-621,Class 2 or 4. Blocking, bracing,
and securing of the unit within the crate shall be in accordancewith
MIL-C-104.

5.2.2.2 Level C. The monitor housing shall be packed to insure carrier
acceptancean~delivery at the destinationin a container complyingwith
carrier rules and regulationsapplicableto the mode of transportation.

5.3 Markin~. Shipmentsshal1 be marked in accordancewith MIL-STD-129.

6. NOTES

6.1 Intended use. These full-flowfuel contaminationmonitors are used
in aviation fuel ispensingsystems.

6.2 Ordering data.

6.2.1 Acquisitionrequirements. Acquisitiondocuments should specify the----
following:

a.

b.

c.

d.

e.

f.

9.

Title, number,and date of this specification

Flow rate or element length (see 3.5.3).

Whether element materials are to be compatiblewith other than
the fuels and inhibitorslisted (see 3.5.1)

Monitor housingmaterials (see 3.5.1)

Monitor housingmaximum design working pressure required
(see 3.5.3)

Monitor housing type and size of inlet and outlet connections
(see 3.5.3).

Monitor housing flow rate (3.5.3)
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h. Monitor housing

MIL-M-81380C(AS)

accessoryconnection (see 3.5.3)

i. Quantity of manuals required

j. Laboratory/testfacility (see 6.3).

k. Levels of preservation,packagingand packing (see section 5).

6.3 Qualification. With respect to productsrequiringqualification,
awards will be made only for products which are at the same time set for
opening of bids, qualifiedfor inclusionon the applicableQualifiedProducts
List (QPL)whether or not such products have actuallybeen so listed by that
date. The attention of contractorsis called to these requirements,and
manufacturersare urged to arrange to have the products that they propose to
offer to the Federal Governmenttested for qualificationin order that they
may be eligible to be awarded contracts or purchase orders for the products
covered by this specification. The activity responsiblefor the QPL is the
Naval Air Systems Convnand(Attention: Naval Air EngineeringCenter (SESD),
(Code 93), Lakehurst,NJ 08733-5100) and infonnation pertainingto
qualificationof productsmay be obtained from that activity. Qualification
testing of monitor elements submitted for inclusionon a QPLwill be performed
at the Naval Air PropulsionCenter, Trenton, NJ 08628-0176. Qualification
testing of monitor housings shall be accomplishedat a testing facility
designatedby the Government (this may include testing at an approved
manufacturer’stest facility).

6.4 Definitions.

6.4.1 Differentialpressure. The differentialpressure across the aviation
fuel contaminationmonitor is defined as the pressuredrop measured from the
fuel inlet connection to the fuel outlet connection.

6.4.2 Clean fuel. Clean fuel is defined as fuel containing not more than
0.5 rvq/1of solids contaminationand O ppm undissolvedwater.

6.4.3 Fiber. A fiber is defined as any particlewith a length to diameter
ratio of = greater and a minimun length of 20 microns.

6.5 Changes from previous issue. Asterisksare not used in this revision
to identifychanges with respect to the previous issue due to the
extensivenessof the changes.

Review activity:
Navy - MC

Preparingactivity:
Navy - AS

(ProjectNo. 4930-N250)
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APPENDIX A

FIBER DETERMINATIONMETHOD
(MediaMigration)

10. SCOPE

10.1 Sco e.
+

This appendixdetails the method to be used for determining
the number o fibers present in a 1000 milliliter (ml) sample of test fuel.
The number of fibers present needs to be known in order to determine if a test
item is functioningwith the limits of this specification. This appendix is a
mandatorypart of the specification. The informationcontainedherein is
intendedfor compliance.

20. APPLICABLEDOCUMENTS. This section is not applicableto this appendix.

30. EQUIPMENT

30.1 The following equipment is required:

a. Millipore Fluid Sample Kit, Cat. No. XX64 037 00 or equal

b. Millipore Field Monitors, Particle Size Analysis,Cat. No.
MAWG037P0 or equal

c. Vacuum pump

d. Oven for obtaining90”C

e. Calibratedmicroscopecapable of examining fibers

40. PROCEDURE

40.1 Withdraw a 1000ml sample through a pre-countedmonitor (see 40.1.1)
in accordancewith fluid samplingkit operating instructions. Sample shall be
taken at the sampling site inwnediatelyafter the solid feeder pump and shall
be called the upstream monitor sample. Withdraw another 1000 ml sample
through a pre-countedmonitor at the sampling site immediatelyafter the test
vessel. This sample shall be called the downstreammonitor sample (see Figure
2 of this specification).

40.1.1 Pre-countmonitor to obtain a backgroundfiber count blank.
Subtractbackgroundfiber count blank from each monitor used. If Millipore
monitors are used, average backgroundcounts are indicatedon each carton of
assembledContaminationAnalysisMonitors. Pre-countingcan be eliminatedby
using the average backgroundfiber count as a blank.

40.2 Remove excess fuel from monitors with a vacuum pump. Dry monitors
intact in an oven for one hour (avoid heat above 90”C) with the inlet/outlet
plugs removed. Cool monitors.

40.3 Count fibers on each monitor filter pad with a calibratedmicroscope,
capable of examining fibers. Subtract upstream monitor sample from downstream
monitor sample to obtain a net fiber count.

17

Downloaded from http://www.everyspec.com



MIL-M-81380C(AS)

APPENDIX B

METHOD FOR ADDING FUEL INHIBITORS
TO THE TEST FUEL

10. SCOPE

10.1 Sco e.
+

This appendixdetails the method to be used for adding
corrosion In 1 itor and icing

inhibitorto the test fuel. This appendi~ is a

mandatory part of the specification.
The informationcontainedherein 1s

intended for compliance.

20. APPLICABLEDOCUMENTS

20.1 Governmentdocuments.

20.1.1 S edifications. The following document forms a part of this
~“appendixto t e exten specifiedherein.

SPECIFICATIONS

MILITARY

MIL-1-25017 Inhibitor,Corrosion/LubricityImprover,Fuel
Soluble (Metric)

MIL-I-85470 Inhibitor,Icing, Fuel System, High Flash

30●
PRoCEDURE

30.1 The test fuel shall be cl~ filtered until aMicroseparometer (MSEP)
Surfactantsvalue of 95 or greater

is obtainedwhen tested In accordancew~th

AS~ D 3948. Bypass all filtrationequipment hefore adding the inhibitors.

30.2 The inhibitorsshall be injected separatelyinto the main pump
suction line, through the contaminationinjectionequipmentor at the fuel
tank openin9* The two inhibitorsshall not be premixed or injected
simultaneOUs~Y. The inhibitorsmay be individuallypredilutedwith the test
fuel to achieve the requiredinjectionrate or to facilitatemixi~.

30.3 Injectcorrosioninhibitorconfoming to MIL-I-25017at a rate equal
to 16 pounds of inhibitorto 1000 barrels of fuel.

30.4 Inject fuel system icing
inhibitor (FSII) conformingto MIL-I-8~470

at a rate to obtain 0.15 to 0.20 percent by volume. Followmanufacturers
rec~nded procedurefor additionto fuel.

30.5 Circulatethe test fuel, bypassing all filtration
equipment,until at

least two system turnovershave heen completed.

40. CAUTION
.

40.1 Refer to manufacturer’ssafety data sheets for precautionsto be
taken while handlingfuel inhibitors.
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