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1. SCOPE

1.1 scope.-
ooqmessore.

This specificationcoversthe generalrequirementsfor gas turbineair

1.2 Classification.- Gas turbinedrivenair compressorssMll be of the
followlngtypesandn@ele as specifiedin the model specification.

~ $l-Compressedair bled fromthe compressorproper.~
- Compressedair bledfrom the compressorand mixe~with combustion

products. ~
Model - As establishedby the procuring’agency. ““

2. APPIJCABLESPECIFICATIONS,OTHERPUBLICATIONS,AND DRAWINGS

2.1 The follxtng publications,of the issuein effecton date of invitationfor
propossIs, shall forma par% of this specificationto the extentspecifiedherein:

2.1.1 specifications.-

Fedeml

QQ::~

Military

MIL-c-3162
MIL4-5544
MIL4-7992

MIL-D-5028

(R)MIL-E-5oo7
ML-E-5557
MIL-E-5607 ,

MIL-F-5572
MIGF-56X

MIGF-70U
MIL-P-5633

MIM-3136
MIL-1+1.S1

MIL-I-6S65
MIL-14866
MIL-1486g
MIL-M-3171
MIL-04081
MIL-P-6889
MIM-774.2

Metals“GeneralSpecificationsfor Inspectionof
Plating,Cadmium(Electrodeposited)

Cable;Ignition,,High-Tension
Compound;AntiSeize Graphite-Petrolatum
Compressors,Air, Gas Turbine‘&pe,ModelSpecifimtion ,“
for (Outline”and Instructions“forPrep?mation)

~..

Drawingsand Dati,~st, Preparationof (forEngines,
Accessories,and OtherA@liary Eqtipent)

Engines,Aircraft,TurbQjet,GeneralSpecificationfor
Enamel;Heat Resisting,Glyceryl-Phthalate,Black
Engine;Preparationfor Stomge and Shipmentof Air-
craftGas Tufbine,Processfor

Fuel,AircraftReciprocatingEngine
Fuel,.AircraftTurbineand Jet Engine,G=des JP-3k
JP+

Fluid;Calibrating,for AircraftFuelMeteri@ Controls
Packagingand Packingof AircraftMaterialin Steel
ShippingContainers

_carbon-Fluid, StandardTest
InterferenceLimitsand Tests;.AircraftEMctrical
and ElectronicEquipment

Inspection,Radiogr@i.c
Inspection;FluorescentPenetrant,Methodof .

InspectionProcess,MagneticParticle
.. ....

MagnesiumAlloy;ProcessesforCorrosion,Protectionof ,,’

Oil;Lubricating,Jet Engine ,.,.
War; Zinc-Chromate,for AircraftUse ‘
ScrewThreads,Standard,Aeronautical

Y Referred to hereinas
~ Referredto hereinas

comwessor b3eed.
&c&d bleed.
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MIL-T-7o42 Thermocouple;Cku&mel-Alumel,
Centigrade

MIL-X~lLl X-rayI.aboratories:‘Procedure

MIL<-7732A

RangeO to +1,000°

for the”Certification
of-(ForInspecti&i of AircraftComponents)

JAN-A-669 AntiSeize Compound,White IeadBase,GeneralPurpose
(forThreadedFittings)

Air Force-NavyAeronautical

AN-QQ-A+596 Anodic-Film;Corrosion-Protective(for)AluminumAlloys
AN-B-9 Bulletins;ContractorService(forAirframes,Engines,

and Accessories]

Navy Department

OeneralSpecificationfor Inspectionof Material

Bureauof Aemmautics

SR-154 FireExtinguishingand DetectingSystemsfLLrcraft
Engine(FixedInstallations)

NongovernmentalSpecifications

Societyof AutomotiveEngineers {AeronauticalMaterialSpecifications)

AMs 2640 MagneticParticleInspection
AMS 2645 FluorescentPenetrantInspection

(Copiesof AMS Specificationsmaybe obtainedfrom the American
Societyof AutomotiveEngineers,2 West 39th%reet, New York18,
N.Y.)

2.1.2 OtherPublications..-

AXr Force-NavyAeronauticalBulletins

No. M6 Colors;List of Stand@ Aircraft“Glossy
No. 182 MaterialChangesand Substitutions;AircraftEngine

Parts(ProductionContracts)
No. 343 Specifications..and StandardsApplicableto Aircraft

lhginesand Fhwpellers- Use of
No. 391 Changes;Engineering,to Aircrafttigines,PropeYJ.srs,

and AeronauticalEquipnentin Productionand
Ssrvice

l?ationalAdvisoryCommitteefor Aeronautics

NACAReportNo. 218 StandatiAtmosphere- Tablesand Data

(Copiesof the abovepublicationmy be obta.tiedfrom ths National
AdvisoryCommitteeforAeronautics,l% F St., NW Washington,D. C.)

AmericanSocietyof MechanicalEngineers

AWE FTc 19.5;4-1949 PowerTestCodes

(Copiesof
Socjety of

ths ASHE publicationmay be obtainedfr-omthe American
MechanicalEngineers,29 West 39th St., New York 18, N.Y.)
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2.1.3, Drawings.-

Air Force-Navy AeronauticalStandardDrawings

AN6271 HoseAssemblyHydraulicand Pneumatic,DetachableEnd
FittingType,SwivelFittings,for AN-R-24Hose

AND10398 Metals- Definitionof Dissimilar

(Copiesof specifications,standards,and drawingsrequiredby contractorsin
connectionwith specific
agencyor as directedby

3. REQUIREMENTS

procurementfunctionsshouldbe obtainedfrom the procuring
the contractingofficer.)

3.1 Materials.-

3.1.1 CriticalMateriaL3.- The use of criticalmaterialsshallbe held to a
minimum. The estimatedweightof each of the followingmaterials,basedon the finished
partsplusmanufacturingscraplosses,requiredin the constructionof the gas turbine
air compressor,shallbe specifiedin the model specification.

(a) Chromium
(b) Cobalt
(c) Columbium
(d) Molybdenum
(e) Nickel
(f) Tungsten
(g) NaturalRubber

3.1.2 DissimilarMetals.- The use of dissimilarmetalsin contact,as defined
on DrawingAND10398,shallbe avo”idedwhereverpracticable.

3.1.3 Materials,Processes,and Products.-Materialsjprocessesand products
used in the manufactureof gas tux%~.neair compressorsshall.be of high qualitysuitable
for the purpose,and shallconformto applicablespecificationsselectedin accordance
withANA BulletfiNo. 343. Where contractor’sspecificationsare used for materials
and processeswhichaffectperformanceor durabilli.tyof the finishedproduct,such
specificationsshallbe subjectto releaseby the procuringagency. The use of non-
governmentalspecificationsshallnot constitutewaiverof Governmentins~ction.

3.1.3.1 AN, JAN, or MIL StandamlParts.- AN, JAN, orMIL Standardpartsshall
be usedwherevertheyare suitablefor the purpose,and shallbe identifiedon the
drawingby.theirpartntiers. Commercialutilityparts suchas scr6ws,bolts,nuts,
cotterpins,etc,may be used,providedthey possesssuitablepropertiesand are re-
placeableby the AN or JAN Standardpartswithoutalteration,and providedthe
correspondingAN or JAN part numbers are referencedin the partslistand, if practicable,
on the contractorsdrawings. In the eventthereis no suitablecorrespondingAN, JAN,
or MIL Standardpart in effecton dateof invitationforbids, commercialpartsmay be.
usedprovidedtheyconformto all requirementsof this specification.

3.2 Design standards.- MS and AND DesignStandardsshallbe usedwherever
applicable.

3.3 ModelSpecification.-A gas turbineair compressormodel specification
conformingto SpecificationMIL-C-7992shallbe submittedby the contractorfor approval.
Unlessotherwisespecifiedby the procuringagencya revisionof the model specification
and drawingsfoming a,~rt thereof,.shallbe submittedto the proc@ng agen~ after
qualificationapjrovalof the unit.

(

6
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C....,.,,.,“.~(., ‘. 3.4 Qualificationand Acceptance.-

3.4.1 Qualification.- The qualificationof any completegas turbineair
compressoras a servicetype or model shall.be predicatedon the satisfactorycompletion
of a Qualificationtest in accordancewiththe requirementsof AppendixI of this
specification.

3.4.2 AcceptanceRequirements.-An acceptancetest s-U be conductedon each
productiongas turbineair compressorand shallconsistonly of thoserequirements
specifiedin AppendixII of this specification.

3*5 PerformanceCharacteristics.-The gas turbineair compressorperformance
characteristicsshallbe as specifiedin the model specification.Theseperformance
characteristicsshallbe determinedunderthe conditionsspecifiedin the model
specificationwithMIL-F-5624gradeJP-4 fueland MIL-O-6O8loil,unlessotherfuelsand
oilsare approvedby the procuringagency.“Theseperformancecharacteristicsshallbe
determinedunderthe solecontrolof the automaticcontrolsystemfhrnishedon the unit.

.3.5.1 Fuel Contamination.-The compressorshallfunctionsatisfactorilyvhen
usingfuel contaminatedto the extentof 80.gramsof foreignmatterper 1,000gallons
of fuel. Contaminantshallbe consideredtoconsistof not lessthan 68 percentSi02
and shallhavea particle-sizeamlysis as follows:

ParticleSizeMicrons Percentof Total

o-5 3g ~2 by weight
5-1o 18 f3 by weight
10-20 16 ~3byweight

(

20-40 18 f3 by weight
over40 9 ~3 by weight

Througha 200+neshscreen 100byweight

Demonstrationof the foregoingrequirementon the co~pleteunit by the contractorshall
not be requiredunlessso specifiedin themodel specification.If a filteris required,
it shallbe a part of the unit,and the filterelementshallbe of sufficientcapacity
to pexmita minimumof 10 hours continuousoperationat nomal ratedoutputwithout
beingcleaned.

3.5.2 Lubrication.-No changein lubricantsshallbe requiredfor operation
throughoutthe completegroundtemperaturerange.

3.5.3 Ratings.- The performanceratingsshallbe as specifiedin the model
specification.The specifiedratingsshall.be predicatedon the minustoleranceof the
controlsystemvariation.

3.5.4 Estimstes.- The estimatedperformanceshall
specification.

3.5.5 Oil Consumption.-The oil consumptionshall
specifiedin the modelspecification.

be as specifiedin themodel

not ekceedthe amount

3.5.6 Altitude- TemperatureLimitsfor Startingand Operating.- The compressor
startingand operatingaltitudeand tempe~ture limitsshallbe definedin the model
specification.

3.5.7 AltitudeConditions.-The compressorshalJ.functionsatisfactorily~der
any one of the foilow@g atti%udeconditions:

(a) Normalhorizontallevelposition.

(“
(b) Levelpositionwith the unit inclined20 degreesto eitherside.

‘\,
7
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(c) Zeroto 45 degrees
with up to 10 degreesinclinationon

(d) Zeroto45 degrees
with up to 10 degreesinclinationon

(e) Ten secondsduring

negativedisplacementof the foreand aft afis (
eitherside.
positivedisplacementof the foreand aft -S
eitherside.
negative“g” conditions.

3.5.8 AmbientTemperatureConditions.-The completegas turbinecompressorshall
perfom satisfactorilyundersea lavelstaticconditionsfromno loadto maximumoutput
undsrthe follming conditions.

3.5.8.1 The compressorstillsufferno detrimentaleffects,and shallsta~ and
oprate successfullyafterbeing ~bject~ to:

(a) A soaking
suppliedwith fuelat UOOF

(b) A SOakiIlg
eupplied”withfuel at -67*F

periodof 8 hoursat an ambienttemperatureof 160”Fwhen
and inletair at 130c’F.
periodof 72 hoursat an ambienttemperatureof -67°Fwhen
and air at -6?”F.

3.5~9 hduced~peed Idle Operation.-Means or provisionsfor reduced-speedidle
operationshallbe as specifiedh the modelspecification.Operationunder loadat
reducedspeedis not requiredby this specification.

3.5.10 Stability.-Under steady-stateconditions,withinthe operatiomlrange
definedin the models~cification,bleed outputpressureoscillationshallnot exceed
fl.5percentof the bleedoutputabsolutepress@e at a givenloadingcondition.

3.5.11 Gas ‘1’emperatmeLimits.- Gas tempe~ture limitsshallbe automatically
controlledto preventthe maximumallowabletemperaturefrombeingexceededunderany
conditionof operationspectiied.

3.5.1.1.1Measurement.-Provisionshallbe made for the measurementor determining
(

of gastemperatureduringoverhaultests. Temperaturesensingand indicatingdevices
shallnot be furnishedwith the unit.

3.5.X2 ,Starting.-

3.5.12.1 Starter.- Un~essotherwise”specifiedby the procuringagency,the unit
s~~,,be equippd~ direct-cur~ntelectric,startercapableof startingthe unit
in not morethan 30 secondsat +600Fand not more than 60 secondsat -67”F. Unless
otherwisespecifiedinthe model specification,the startershallbe suitablefor
operationovera voltagerangeof IA to 30 volts,dc. Startingunderloadis not required
by thisspecification.

3.5.i2.2 Starting Power.- The startingpower shall be specifiedin the model
s~cification.

3.5.12.3 AutomaticStarting.- Ths startingsystemshallbe suitablefor complete
automaticstartingfroma remotelocation. Componentsrequiredfoi automaticstarting
and not furnishedwiththe unit shallbe specifiedon the contxactor,tsspecification ,1
controldrawings.

3.5.12.4 SpecialStartingFuel.- Unlessspecificallyapprovedby-theprocuring
agency,specialfuelfor startingat low temperaturesis not to be used.

3.6 Drawingand Data.-

3.6.1 wfore Conttict.-The con@’actorshallfurnishcopiesof preliminarydraw-
ingsin duplicateshowinginformationlistedbelow,if practicable,to the procuring
agencywith submissionof the modelspecificationand proposal.

8
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(a) Pre- assembly
(b) Preliminaryoutline
(c) Fluidflow diagram(s)ticludingair, oil, and fuel systems
(d) Preliminarywiringdiagram
(e) Prelimina~ controlsystemschematicdiagram’(ifnot clearly

the otherdrawingslistedabove)

3.6.2 AfterContract.- As soonas practicableafterthe award’of the
typ or modelcontract,but in no caseafterdeliveryof unitshas begun,the

shownon

sedce
con-

tractorshallfurnishto the procuringagenv drawingsshowingthe informationlisted
below,and the photographslistedbelow. The drawingsshallbe sulxnittedIn duplloate,
one setreproducible,and one set of printsmade therefkom. Photographsshallbe e~-
mitted in duplicate.

(a)

(b)

(c)
(d)
(e)
(f)
k)
(h)

Gas TurbineDrivenAir CompressorAssembly- (completeexceptfor
componentsnot furgishedwith the unit.)

Gas TurbineDrivenAir ConipressorOutline- (includingremoval
clearancefor maintenancechanges.)

Fuel systemdiagram
Ignitionsystemdiagram
Lubricationsystemdiagram
Gas flow diagram
ControlsyStemdiagram
Photographsshowingfrom rear,top,bottomand both sides.

Completedetaildrawings,includingassembliesand subassemblies,shallbe furnishedto
the procuringagencybeforeone-halfof the u@ts on contracthavebeen delivered,
unlessthe latestrevisionof thesedrawingshave been previouslysulsnitted.Theme
drawingsshallbe submittedin duplicate,one set reproducible,and one set of prints
made therefrom.

3.6.2.1 rlicrofilmDrawings.- As soon as practicableafter the award of a con-
tract, the contractorshall submit to the procuring agenq microfilm of all drawings
and photographscoveredby paragraph3.6.2,includingccmpletedetaildrawings.

3.7 Designand ConstructionChanges.- ,

3.7.1 MaterialSubstitutions.- Tempo- materialmibstitutionsshallbe made
in accordancewith ANA Bulletin182.

3.7.2 Changesin Design.- lJo*ges shallbe made in the designor =terlale
of partslistedin an approvedgas turbineair compressorpartslist exceptwheresuch
changesare approvedin accordancewith the pr-sions of ANA Bulletin391.

3.7.2.1 ClassI Changes.- Clms I changesam of a natureaffectingcontract
requirementscoveringweight~ performance,cost,interchangeability,or affecting
durabilityof eitherpartsor completegas turbineair com~essore.

3.7.2.2 ClassII Changes.- All otherchangesshallbe classtiiedae classII
changes.

3.7.2.3 Approvalof Changes.- Approvalof changesdoesnot xellevethe mn-
tractorfroinfullresponsibilityfor the resultson any gas turbineair compressor
Characteri*ics.

3.7.3 SerwiceBulletin.- When specifiedby the procuringagenoyat the time of
appro=l of.a change,the contractorshallsubmita servie bulletin~epared In
accodance withSpecificationAN-B+ in orderto p-t procuringagenciesto Inoorpomte
the changein unitspreviouslydelivered.

9
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2.7.4 PartsL&.- The partslistfor the gas turbineair compressorwhich
successfullycompletesthe Qualificationtest shallconstitutethe approvedpartslist
for subsequentunitsof the samemodel. Changesto the approvedgas turbineair com-
pressorparts listshall% governedby the requirementsspecifi~ in paragraph3.7.2.

3.S Intexrhangeability.-Insofaras practicable,all partshavingthe same
contractor~spartnumbershall.& d.irect~and”completelyinterchangeableWith each
otherwith respectto installationand performance.Matchedpartsor selectivefits
willbe permittedwhererequi=d. Changesin contractor’s~rt numbersshallbe governed
by the drawingrequirementsof SpecificationMIL-Xl-502S.

~~3.9 Installation*-To facilitateinstallationand removalof the unit from its
&tallatiori$serviceconnections(suchas fuelline(s),hydraulicline(s),fire
extinguisherline(s),electricallead(s),and otherconnectionswherefurnishedfor load
controland reducedspeed,)shallte containedon z readilyaccessibleconnectionpanel
on the enclo~e. The connectionpanelshallbe permanentlymarkedto identi~ all
comectionsgroupedon the panel. Air inlet,coohig air outlet,turbineexhaust,and
bleedair ports,oil fill,andan drainand mountingprovisionsmay be locatedseparately,
and if practicable,shall.be ~rmimently markedor i~ntified.

3.10 Accessibility.-Insofaras practicabbjpartsof tlw unit.requiring
routineservicechecking,adjustment,or replacement,shallbe made readilyaccessible
for serncing withouttear downof the unit and removalof any major prt, component,
or accessory,otherthanremovalof accessprovisionsand lockingdevices. Particular
attentionshallbe paidto accessfor the removalor replacementof suchitemsas fuel
nozzles,replaceablepartsof the ignitionsystem,oil pressurereliefvalve,oilvent,
oilfilterconnections,controlsystem,air intakescreens,drainplugs,and in addition,
sufficientclearancestillbe pro%_ded-
suppliedexternalfittingsand lines.

3.1.1 Disassemblywith Tools.-
removablewith standardtools. In any
shallbe suchas to permitdisassembly
A minimumof bolt sizesshallbe used.
be usedfor efiernalassembly.

for connectingand r=ov%g any separately

‘Whereverpracticable,nuts and screwsshallbe
(

case,~gas‘turbineair compressorand tool design
and assemblyof the unit withoutunduedifficulty.
If practicable,not more thanthree sizesshall

3.12 EnvironmentalConditions.-The unit shallnot sufferany detrimental
effectswheninoperativeand exposedto the temperaturerange of -1OO’Fto +275+F. The
designofthe unitshallprovidesatisfactoryoperationduringand afterexposureto
any combinationof the folhwing conditionsin world-tideops~tion: H@~ty~ fw~~
sunshine,rain,snow,sleet,hail,ice-fog,fog,mildew,salt spray,ice, ozone,smoke,
wind,sand,and dust. (

3.13 ElectricalComponents.-

3.13.1 StandardParts.- AN, JAN, or MIL Standardelectricalpartssuitablefor
the purposeskll be usedIf available.

3.13.1.1 Otherel.ectricalpartsshallbe designedand developedto meet the
requirexrmtsof applicablellilitaryspecifications,unlessotherwiseauthorizedby the
proourhg agency.

3.13.1.2 The tit contractorskll groupin the partslist,all the electrical
equipsentincludingstandardand specialpartsused. ..:

3.13.2 ExplosionProof.- Ifpracticable,electricalcomponentsshalJbe .-,;,,

explosion-proofso as not to igniteany explosivemixturesurroundingths electrical
,-.

Oomponentfl●

(
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3.33.3 Electti-1 lnteI’ference.- E~ctfical components;except_ the
startingcycle,shallnot causeelectricalinterferencebeyondthe limitsspecifiedh
SpecificationMIL-I-61131,unlessotherwisespecifiedin the test I’equiremeIrts.

3.13.4 VOitareRange.- Unlessotherwisespecified~ the procuringagency,all
componentsusingelectricalpowerfrom a sourceexternalto the uxxltshalloperate
satisfactorilywith inputvoltageat the unit connectionpanelin the rangefrom 14 to
30 volts,dc.

3.13.5 ElectricalPower.- The unit electricalpowerrequirementswhichmust
be suppliedfrom sourcesexternalto the unit shallbe as specifiedin the Iuodel
specificatiom.

~3:13.6 Connectors and Cable.- At a tempemture of -670F, it shall be possible
to connector disconnectelectricalconnectorsand to fl@K electricalconductors,as
necessary.for routinemaintenancewithoutdamge to theseitems.

3.I.4 Dry Weight.- The ~ weightof the unit shallnot exceedthat specified
in the model specification.

.: 3.1,4.1 Weightsof AdditionalEquipment.- The estimatedwsightsof itemswhich
are not.componentsof the gas turbinecompressorbut whicham furnishedwith it shall
be listedin the model specification.Theseitemsshall not be includedin the dry
weightof the compressor.

3.15 Over-AllDimensions.- The over-alldimensionsof the completeunit,and
allowancefor expansion,shallnot exceedthosespectiiedin the modelspecification.

(- 3.16 ,MountingProvisions.- The number,type,and locationof,the mounting
provisionsthroughwhichthe unit is to be mounted,shallbe clearlyshovmon the gas
turbineair compressoroutlinedrawing.

3.16.1 HandlingSupports.- The unit shallincorporateProvisions.for hoisting,
and for restingon levelground. Theseprovisionsshallbe showgon the unit OUtlinS
drawing. ,.

3.17 FlightManeuverForces.- The unit and its mountingprovisionsshallwith-
standwithoutpermanentdeformationor failureany one of the followingconditions:..

(a) Linearacceleration(actingat the centerof giavityof the unit)

(1) 5.Og actingdo&nward
(2) 3.@ actingdownwardin combinationwith gyroscopicloaddue to

a negativepitchingvelocityof two radiansper secondat
maximumunit speed.

(3) 10.Q actingupward .. “-.
(4) 8.Og actingu’pwardin combinationwith gyroscopicloaddue to

a positivepitthingvelocityof two radiansper secondat
maximumunit speed.

(5) 5.5g actingin anY horizontaldirection.

NW.CE: Positivepitchingvelocityis obtainedin pull-up.

3.17.1 SimulatedFlightManeuverLoads.- The unit And its mountingprovisions
shallnot failwhen subjectedto staticloadsequivalentto ,1-1/2timesth@ values
specifiedin pa~graphs 3.17and 3.17.3.

.,

3“17”2%%%%%%i,, pnnisions shall
when subjected.to- one of the

The gas turbineair compressorand its mounting
to disintegrate,but may undergopermanentdefonnatlon,
followingaccelerationloads:

n
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(a) 15g In the verticalplane
(b) 20g in the horizontalP~e ,, .<- ,.....,,,.-

Operationof the unit duringor afterexposureto thesel&ds shallnot be required.

3.17.3 GyroscopicMoments.- At maximumratedgas turbineair compressorspeed,
thp unit shallwithstanda gyroscopicmoment imposedby a steadyangularacceleration
of 3.5 radiansper secondin yaw of the unitfor a periodof 30 seconds.

3.17.4 Demonstrationof iaads.- Demonstrationof any of the loadsspecifiedin
psragraph3.17 or any of its subparagraphs,shallnot be requiredunlessso specifiedin
the contract. . ...

3.17.5 Identificationof Forces.- The forces,loads,and accelerationsquoted
hereinare definedas statedbelow.and shallbe identifiedby axes indicatedon the.
contractorsoutllne-.drawing. .

~ Direction

horizontal longitudinal
horizontal transverse

downwardor upward vertical

3.18 PolarMoment-of Inertiaof Compressor-TurbineSystem.-
the completerotoraboutthe rotor axis shallbe as specifiedin the

3.19 CompressedAir l%oduct.-

Axis

‘x
Y
z

The polarmomentof
model spscificatior..

3.19.1 CompressorBleed.- The unit shallprovidefor extractionof compmssed
air fromthe compressorin the quaritity,pressure,and tem.pe=t~e specifiedin the model
sp9cificatior,.

3.19.2 Mixed131eed.-Uhen so specifiedin fhe model specificationcombustion
chamberproductsshallb~tixed with compressorbleedair to raisethe temperatureto
the valuespecifiedin tlw”modelspecification,and provisionsfor the mixingof com-
pressorbleedandcoutbwstionchaqberproductsshallbe furnished.

3.19.3 BleedAir Connectiori.-llnebleedair connectionshallbe of the quic’K-
disccmnecttypeand&~l be shofinon the unit outlinedrawing.”The rixlmumpermissible
~~~earload,~a~ l-da a~ldoverhurigmoment for the bl+edz?r ccn~ectior.shalibe as
specifiedin tha UIod~ Spwification.

“3.20 Encloswe.- A stainlesssteelenclcsuresurro~~dingCn? ext%reunit shall
be’lmovided.A coru:ectionpanelas specifiedin paragraph3.9.shalllbe furnishedon
the enclosure.

3.20.1 EnclosureTemwrature.- No pointon the surfaceof the enclosuresk~
exceedthe temperatureofcompressordischargeair by tioietkari100”Funderany operating
conditionspecifiedin the model specification.The maxhuuqenclosme temperatureshall
be specifiedin the modelspecification.Coolingair shallbe providedby the unit,if
necessaryto m+et the foregoing.requirement.

3.20.2 FireDetectingand l%cti.rwuishingSystems.- The unit shallticlude?
mountingprovisionsfor a fire detectingdevice,and the connectionpanelshallinclude
mounting‘provisionsfor the firedetectingdeviceelectricalreceptacle. The connection
panel’shallalsoincludea fittingsuital@efor connectionto a-C02fire-suppressant
systemwhichmeetsthe requirementsof Specificatim_:“S%154. T~e suppressantsystem,
‘firedetectingdevice,wiring,receptf;cle,and nozzlsfor dispersionof theC@2 shan
notbe furnishedwiththeunito . .. .

:..
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3.21 Air Intalm.- The air in~e sizeand locations) shall.be shownon the

gas thins a~sor outlinedrawing whichshallbe a part of the model specifi-
cation.

3.21.1 Air IntakeSc~en.-. A four~sh screenshallbe providedat the i@et
air port(s)to preeludethe ingestionof foreignobjectsof dimensionsequalto, or
greaterthan,a 0.25-inchsphere.

3.21.2 DuctAttachment.- Provisionsfor intakeductattachmentsshallbe as
shownon the unit outlinedrawing. The-um permissibleahearload,axialload,and
overhumgmomentforthe attachmentpovisions shallbe as specifiedin the model
specification.

3.21.3 InletAir PressureDrop.- The maximtiallowableinletair pressuredrop
whichwillpezmitoperationof the unitwithoutadverseeffectsshallbe specifiedin
the models~cifications.

3.22 hhaust system.-

3.22.1 TurbineExhaust.- Provisionsfor quick-disconnecttype attachmentsshall
be furnishedfor the turbineexhaustsystemto permitready removal of the unitfrom
its installation.Theseprovisionsshau be shownon the out3i.nedrawing. The~um
allowableshearload,axialload,and overhungmomentshallbe specifiedin themodel
specification..

3.22.1.1 TurbineExhaustPressureDrop.- The maximumallowableexha~t pressure
dropwhichwill permitoperationof the unit withoutadverseeffectsshallbe specified
in the model spscification.

3.22.2 CoolingAir Discharge.- Provisionsfor quick=disco?z.ecttype attachments
shallbe furnishedat the coolingair outletport(s)if an air outletport(s)is
protided. Theseprovisionsshallbe shownon the outlinedram:ng. The maximumallowable
shearload,axialload,and overhungmoment shall be specifiedin the model specifi-
cation.

3.22.2.1 CoolingAir DischargePressureDrop.- The maximumallowablecooling
air pressuredropwhichwill permitoperationof the unit withoutadverseeffectssha~
be specifiedin the model specification.

3.23 LubricatingSystem.- The lubricatingsystemshalladequatelylubricate
the gas turbineair compressorthroughgutits operatingrange.

3.23.1 LubricationPoints.- All pointsin the unit requiringpressure
lubricationshallbe lubricatedfrom the unit lubricatingsystem. No Iubrj.eatingfrom
an externalsourceshallbe required.

3.23.2 Oil Interruption.- The unit shallbe capableof operatingcontinuously,
withno detrimentaleffectsduringand afteroperation,when air onlyis suppliedto
the inletof the oil pumpfor a periodof 10 seconds.

3.23.3 Oil i)rainage.- Provisionsshall
the turbine.

3.23.4 Oil Filter.- A suitableAN-type
as a componentof the unit.

be made to preventoil drainageinto

oil filterelementshallbe provided

3.23.5 ScavengingSystem.- If a scavengingsystemis usedit shalladequately
scavengethe’basicgas turbineand compressorfor extendedpetiodsof time,underthe
operatingconditionsspecifiedhereinincludingne=ativel’G’tope=tion for a periodof
10 seconds. The scavengepump shalloperatesatisfactorilydurir-the low tempsraturt
startsspecified.

13
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3.23.6 oil Pressure.-

3.23.6.1 oil Ressure. - The oil pressb$ pump shallmaintaimnot lessthanthe
specifiedoil pressurefor all o“p~ting speedsand all altitudesup to and including
the absolutealtitudespecifiedin the model specification.

3.23.6.2 Oil PressureConnection.- provisionsshallbe made for the measurement
of oil pressure. The connectionfor thismeasurementshallbe shownon the unit outline
&awing. The oil pressureindicatorshallnot be furnishedwith the unit.

3.23.6.3 Ressure Adjustment.- The lubricatingsystemshallbe arrangedto
provickoil pressurethroughoutthe operatingrange specifiedin the.model specification.
If oil pressureadjustrne~tis requiredduringnormalserviceoperation,it shallbe
readilyadjuetablewithoutpartschangeduringoperation.

3.23.6.4 PumpReliefValve.- The oil pump reliefvalveshall be so designed
that it willbe unnecessaryto changeadjustment.of the valvewhen operatingunderany
conditionspecifiedin the model specification.

3.23.6.5 Oil ByIMss.- The lubricatingsystemshallbe so arrangedthat oil
bypassedfromthe pressurepump shallnot be returnedto the oil tankby a separateline.

3.23.7 Oil Drain.- The unit shall.be providedwithan oil drainat the lowest
point(s)in the systemso thatthe installationmay be adequatelydrainedwith the unit
in a horizontalpositionand in any positionwithin15 degreesfromthe horizontal
position. ,

3.23.7.1 Insofaras practicable,all designedoil drainageshallbe collected
at the singlepointspecifiedin the model specification.

(
3.23.8 Oil Tank.- The oil tank shallbe a component~ of the unit. Satisfac-

toryfunctioni@~ unit shallbe protidedunderany of the conditionsspecifiedin
paragraph3.5.7 when the oil levelin the tank contains20 percentof its usable
quantityas definedin paragraph3.23.g.2.

3.23.g.l .Cleanin~.-
will psmnitease of cleaning
for flushingor for cleaning

The oil tankdesignshallbe suchthat internalcontours
by’meansof flushingmethods. Provisionsshallbe made
the interiorof the tank.

3.23.13.2 Capacity.- The oil tankcapacityshallprovidefor the followimg:

(a) A

(b) A

(c) A

quantityequalto the residualcapacityof the basicgas tur-
bine drivenair compressorsystemexclusiveof the oil tank.
quantityof usableoil sufficientfor a minimumof 10 hours
of continuousoperationunderany conditionspecifiedherein.
The quantityof oil sha~ be det.erminedfromthe contractors
specifiedoil consumption.

minimumexpansionspace,betweenthe maximumlevelto which
the tank can be filledand the tolaloil tankvolume,which
shallbe 15 percentof the oil tankcapacity..

3:23.8.3 FillerCap.- A fillercap and adaptershallbe providedand shall
closeand sealthe oil tank. It shallbe possibleto installand removethe capby
handwithoutthe use of tools. The cap andadapter shall.be suchthat watercannot
collectand drainintothe tank and shallbe so lccatedthat the tanlcan be filled
withoutthe use of specialfunnels
be filled.

, and so that the oil tank expansionspace~ot
The cap shallbe fullyseatedand lockedby turn~g the cap not more

than 90 degrees. The cap shall.be faste~d to the adapterby means of a chainor its
equivalent.The outsideof the cap shallbe paintedblackwith a fueland oil resistant

u“
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paint ~d markedin yellowwith the followingin?o~tion: “Oil Oap us Gain
(whichshallbe filledin withthe oil tankcapacity).

3.23.8.4 Oil TankFillerOpening.- The oil tank filleropeningand location
shallbe suchthat undernormalconditionsthe entiretank can be filledin one
operationin not more than 1 minute. The filleropeningshallbe locatedand sealed
so that liquidsfromthe openingshallnot spillintothe enclosureor spillon any of
the unitaccessories.If necessa~, fillerspillbashs with adequate*S shallbe
providedto accomplishthe foregoing.

3.23.8.5 *.- A removablesump shallbe providedin the bottomof the oil
tankat the oil tank drain. The sumpshallbe of sufficientca~city to collectnormal
accumulationsof condensateand sedimentlikelyto be encounteredduringope~tion
underthe conditionsspecifiedand shll incorporatea standpipewhichshallbe the
oil outlet. A l/zj-inchstraight.-tbreadself-locldngdrainvalw shallbe providedin
the sumpto drainthe condensateand sedtient.

3.23.8.6 Vents.- If oil tankvent linesam provided,
in $ucha manner=no liquidtiap exists. Provisionsshall
separationof entrainedair from the oil,if required.

they sha~ be installed
be made for efficient

3.23.8.7 Oil LevelGage.- The oiltank shallbe providedwitha levelcock,
dipstick,or othermeansacceptableto the procuringagencyfor detemniningthe normal
oil levelin the tankwhen the unit is in the horizontalattitudedefinedby the con-
tractor’sdrawings. The gage shallbe in sucha positionthat it is readilydiscernible
or readilyaccessibleon the unit,dependingon the type.

3.23.9 Oil Cooler.- An oil coolerskll be furnishedas a componentof the

(
lubricatingsyst~ wbre provisionsfor coolingof the oil are required. The oil cooler .
may be integralwiththe oil tank.

3.23.9.1 ~.- The oil coolermay be of the air-cooled~.

3.23.9.2 DesignConditions.- If a fuel%ooled‘oilsystemis used,the follming
oil coolerdesignconditionsshallapply:

(a) For cooling,the hot fuel temperatureof 110°f50Fshallapply.
(b) For low temperatureand oil congealingconsideration,a cold

fueltemperatureof %5°F shallapply.
(c) Fuelused for coolingshallnot be returnedto the fueltank.
(d) If an automaticoil temperaturecontrolis provided,it shall

includefuel or oil bypass”provisionsfor both oil cooling
and anticongealing.Whereapplicable,surgeprotectionshall
be protidedfor the oil cooler.

3.23.10 Breather.- If a singlebreatheris provided,the breathersystemshall.
be so designedthat oil in liquidformwill not be lostthroughthebreatherwlm
operatingthe unit in any attitudeor conditionspectiiedherein. The sizeand location
of the outlet.connectionskdl be as specifiedin the model specificatioih

3.24 Fuel systm.-

3.24.1 Performance.- The gas turbineair compressorfuel systemshallperform
satisfactorilyand shallbe capableof supplyingthe requbd amountof fuelat the
requiredpressure,underall conditionsspecifiedin the model specification,with a
fueltemperatureof 80”Fabovethe ambienttemperaturebut not in excessof llO°F,when

1 the fuelpressureat the &it fuel inletconnectionat the panel’is frcma minimumof
5 psi abovethe Reidvaporpressureup to a iuaximumof 40-psigage..

.(
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3.24.2 Valves.- Valves,wherefurnisheswith the unit,shaliclosecompletely
withoutVisibk=ing fromthe minimumoperatingfuel-pressureto 110 percentof
maximumoperatingfuel pressure.

I 3.24.3 PressureProtection.- A means shallbe providedtc limitthe fuelpump
dischargepressure.

I 3.24.4 Fuel pressureconmctim~- A fuelpressureconnectionfor use witha
fuelpressureindicatorshallbe prov~ed as specifiedin the model specification.The
fuelpressureindicatorshallm< be furnishedwith the unit.

,.
3.24.5 Filtering‘Provisions.- Filteringprovisions,if required,shallbe as

specifiedfi paragraph3.5.1.

I
3.24.6 FuelDrains.- Provisionsshallbe made for automaticallyclearingthe

combustionckynbersaftershutdownwiththe unitin a levelposition,15 degrees
positivedisplacementfrom the levelposition,and 20 degreesaegativedisp”iacement
fromthe levelposition.‘Wnere practicable, all fueldrainageshallbe collectedat
a singlecommonpointon the enclosureas specifiedin the model specification.

3.24.7- I&es and Fittings.-The fuellinesshallbe as ~hortas practicable
and shallcontainno water-collectir.gtraps. Fuel linesexternalto the basic gas
tutiinewhichconveyfuelshalibe flefibleor adequatelysupportedto eliminatethe
e?fectsof destruct~ve.vibration,and shallbe containedwithinthe enclosure. If
externalhoseasseriliesare used,they shallconformto DrawingAN6271or equal
assemblies,or shallk of stainlesssteel.

3:24.8 Fuel Hesistance.-The materialsand designsused in the gas turbine
drivena+ compressorfuelsystemcomponentsshallbe satisfactoryfor operatianwith
MIL-F-5624gradeJP-4fuelwithany and all concentrationsof aro~t~cs and awlates
permissibleunderthat specification.If testingis requiredby the model specification,
fuls co~ofing to Smcifi=tion ~L-F-3136 type I and type Iu shallrepresentthe
etiremesfortest purposes.

3.25 IgnitionSystem.- The ignitionsystem,exclndingthe electricalpower
source,shallbe mountedentirelyon or within the enclosure. The systemshallmovide
for satisfactoryignitionduri~ startingand restartingunderall of the operating
conditionsspecified.The ignitionsystem-shallmeet the foregoingrequirementswhen
thevoltagesupplyto the unitat the connectionpanelis as low as U+ volts,dc, oras M
as 30 volts,dc. At leasttwo ignitersshallbe providedif the unit is of a multiple
combustionchambertype. Multiplecombustionchamberunitsmay includecross-firetubes.
Continuousignitionis not mandatorywherecombustioncanbe self-intained after
accanplishmentof a successful.start.

3.25.1. High-TensionIgnitionCable.- High-tensionignitioncable,whenused,
shallconformto SpecificationMIL-C-3162.

3.25.2 Lead A$Se30b~.- If high-tensionignitions used,the leadassembly
shallbe equippedwith~-type hi@ altitudetype tenuinalswhe~ a disconnectis
necessary.Othertypes,ifused, shallbs approvedby the procuringagency. It shall
bs practicableto instalJ.or removeigniter on the unit,at A50F without-mechanical
or electricalfailureof the ignitionleadassembly. A rewirablelead assemblyis
&sired.

3.25.3 Connections.- Ths i~tion systemconnectionsshallbe as specifiedin
the model specification.

3.26 ControlSyeteme.- -

~gh

.,

..;

3.26.1 primaryControls.-The -s turbineair compressorprimarycontrols

M
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shallprovidefor completeautcmaticcontrolof the unit,includingremoteautomatic
startingwhenmanuallyinitiated,And for bleedcontrolfor compressorb~ed or mixed
bleed,by controllingsuchvariablesas are necessaryto insuresatisfactoryoperation
of the unit. Means for reduced-speedidle controlshall.~ protided. Reducedspeed
shallbe as specifiedin the modelspecification.Load controlshall.be furnishedif
specifiedinthe model specification.

3.26.2 Emergency Controls.– The unit emergencycontrolsshall.inccnprate
such“failsafe”emergencycontrolsas necessaryto preventfailureof the unit in
the eventthat accidentalover-temperature,flame-out,fuel supplyfailure,electrical
failure,etc, are encountend. The emergencycontrolsshallbe specifiedin the detail
specification.

3.26.3 ControlAdjustments.-

3.26.3.1 BleedAir OperationalControls.- Uherecompressorbleed,or combina-
tionsof compressorbleedand mixedbleedare provided,adjust~entshallbe provided
to maintainvariableswithinthe limitsestablishedin the model specificati~n..

3.27 AccessoryDrives.- When specifiedin the model specification,special
P-se drivesfor SUChac~essories.as generators>tachometer-generator,coolingfans,
etc, shallbe provided.

3.28 count“W2 Devices.- An hourmeter or similardevicefor indicatingthe—.
totalelapsedoperatingtime shallbe furnishedwith the tiit.

3.29 CoverPlates.- Cover platesfor coveringall accessorydriveopenings
wherethe accessoryis not mountedfor gas tvbine air compressorshipmentshallbe
suppliedwitheachunit. Suitableprovisionfor coveringor pluggingall other
connectionopeningsshallbe made for shipmentand storage.

3.30 Screw Threads.-

J.30.i StraightScreviThrezds.- All conventionalstraightecrew threadsa~ll
conformto the requirementsof S~ecificationPIIL-S-7742.

3.30.2 TaperedPipe~reads.- Taperedpipe threadsmay be employedonlyfor
,xxmanently@ugging cb-iliedor coredownings.

(

3.30.3 SpecialScrewsThreads.- Specialthreadformsn-henused for fastenings
and approvedby the procuringagencyshallbe acceptable.ifrequirementswarranttheir
use.

3.30.4 CoatingThreadedParts.- When aluminumor aluminum-all~threadedparts
are treatedat the time of assemblywithanti-seizecompound,the compoundshallconform
to SpecificationsMIL-C-55~ or JAN-A-669.

3.30.5 Inserts.- Threadsin aluminumor magnesiumalloysfor fittingshaving
a threadmajordiameterof less than 3/4-inchand subjectto removalfor routinemain-
tenancepurposesshallbe protidedwith inserts.

3.31 Identificationof Product.-

3.31.1 Gas TurbineAir CompressorData Plate.- A data plateshallbe attktched
to the unitand shallincludeonly the followinginformation:

CCEfPRESSOR;.AIR,GASTURBINETYPE
Model
ManufacturerrsModelNo.

t ManufacturertsSerialNo.
ManufacturertsName and Trade-k
Governmentcontractnumber
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TIM data plateor any otherplatesattachedto the unit @all be securedin a =r
thatmlnlmlzescorroeionin the pm.senceof a saltatmosphem. The dataplateor
pl&es shallbe so locatedon the enclosb as to be readilyseen,and that if detached
willnot cause“failureof the unit,.

I
3.32 ProtectiveTreatments,Coatings,’and PaintFinishes.- Protectivetreat-

ments,coatings,and paintfinishesshll be in accordancewith applicablespecflications
ust@ in ANA Bli&tin 343.

I 3.3Z1 Rotective Treatinentand Coatings.-

1
3.32.1.1 Steel Patis.- %fiththe @cceptionof the partslistedbelow,all ..-

‘ext@’iorsteelprts, and othersteelpartssubjectto corrosionand not in contact-
with oil, shall,be treatedto resistcorrosionby cadmim platingin accordancewith
SpecificationQQ-P416, parkerizing,bonderizing,granadizing,or by a pro&ss appro=d
by the procuringagency.

I
(a) Corxwsion-resistingsteelparts.
(b) Cable.
(c) Tin-coatedwine.
(d) Membersor portionsof memberswhichact as bearingsor journals.

I
3.32.1.2 Aluminum%%3e’- Mith the exceptionof the partsIistidbelow,all

exposedaluhhum-alloyIX@ shallbe treatedto resistcorrosionby anodizingin
acco~ce with SpecificationAN~-A-696 where practicable,or by a processacceptable
to the procudng agency. Otherpartsmay be exceptedwhereapplicationof treatmentis
conei&red Impracticalor unnecessary.

(a) Metalsprayedsurfaces.
(b) Surfacesin contactwith oil.
(c) Accessorypadsand port covers.
(d) Unalloyedaluminumand aluminum-cladalumimunalloy.
(e) Partsfabricatedfrom 2S, 3S, 52S,and 61s, ala~ a~qs

(whenpainted).

I 3.32.1.3 ~gnesium .~tsc- All magnesium-alloypartsshall”be surface~reated
to resistcorrosi?nin accor~nce @.th SpecificationMII.-M-3l7l.wherepracticable,or
by 8 processapprovedby the procuringagency.

3.32.2 pai~ Finishes.- With the exceptionof the partslistedbelow,all
~eed metal syrfacesshallbe @nted with one coatof primerand a minhum of two
fullwet finishcoats,appliedin sucha mannerthat no pinholing,holidays,sags,or
runsare encountered;and with the furtherexceptionthatmagnesium-alloypartsshall
rbceivetwo coatsof @mer and a minimumof two finishcoatsas describedabove.
Additionalpartsmay be csaxptedwhereapplicationof paintfinishesor any @’t the=-
of is consideredimpracticalor unnecessary.

(a)
(b)
(c)
(d)
(e)
(f)
k)
(h)
(i)
(j)

Metal swyed surfaces.
Corrosion-~sistingsteel,brass,copper,or bronzeparts.
Cable.
World.ngsurfaces.
Threads.
Oil holes.
Cadmium-platedparts,(orequivalenttrealanent).
Unalloyedaluminumand aluminum-cladaluminumalloy.
P-s fabricatedfrom2S, 3S, 52Ssand 61S al~~ a~oY=
Surfacesof cksti@ or forgingidentificationpadswhen treaw”.
to resistcorrosionby other-ans.

M
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t’.::.,,,,::, 3.32.2.1 Rimer Coat.- The pri.mr coat shall be in accordancewith
SpecificationMIL-P48139and sballbe appliedas soonas possibleafterpriorsurface
tmzkments or coatings. The primw coat shallbe thoroughlydriedprior~ application
of the finishcoat(s)@ orderto preventany consolidationof the primeror finish
coats. Uhen the @@r coatis soiledor damagedby interveningoperationsbetween
P- ~ f~~sh c~ts~ it all be fioro@lY cleanedand anotherlightcoatof
-r added~fo~ * f=sh coatis applied.

3.32.2.2 F&Lab Ooat.. The finishcoat for th6 unitand componentsshallbe fi
accordancewith SpecificationX’IIL-E-555’7.or shallbe aluminum-pigmentedvarnish. Enamel
otherthan that of aluminumcolor,shallmatchthe applicablecolorof the Air For@-
Navyairu-aftcolor+andarde (glossy)in ANA Bu31etinNo. 166.

3.33 Workmanshi~.- The workmanshipand finishon all parts shallbe in
acc-~ with high-de aircraftpracticefor equipent Of thistype.

4. SAMPLING, INSPECTION,AND TEST PROCEDURES

4.1 Qualificationand Acceptsnce Tests.- Gas turbineair compressorsshallbe
subjectedto the C@di.ficationand Acceptancetests specifiedin Section3 and describ-
ed in AppendixesI and II.

4.2 Geneml.- Gas tuzbineair compmsso~, components,and all material
enteringintothe constructionthereofshallbe subjectto inspectionduringcourseof
manufactureand upon completionby authorizedGovernmentInspectorswho shallbe givm
reasonablefacilitiesto &termine conformanceto this specification.

4.2.1 Revioue Approval.- Pm3viousacceptanceor approvalof materi~ or re-
leaseof any designby the Governmentskl.1in no case be construedas a guarantyof
the acceptanceof the finishedproduct.

4.2.2 Resporisibilityfor Tests.- Unless-otherwisespecified,all tests
specifiedhereinshallbe conductedby the contractorand shallbe witnessedby a
GovernmentInspector.

4.2.2.1 Iabol%ltomFacilities.- Contractorsnot havingavailablelaboratory
facilitiesshallengagethe servicesof a commercialtestinglaboratoryacceptableto
the Government.

4.2.3 Government Inspection.- If a Governmentspecificationrequirementis
suchthatGovernmentinspectionpriorto deliveryascertainscompliancein everydetail,
the contractorwill not be held responsiblefor any deficiencyattributabbto the
requirementin question. The contractorwill not be held responsibh for deficiencies
of articles,~rts, or componentsfurnishedby the Government.

4.2.4 Navy km nt Inspection.- .Uhenprocurementis inspectedunderthe
supervisionof the NavyDepartment,the geneml inspectionproceduresshall’be in
accordancewith the Na~ DepartmentGeneralSpecifications”for Inspectionof Material.

4.3 Testsend TestMethods.-

4.3.1 HaterialTests.- Samplesof all materialsused in the gas turbineair
compressorsand components shallb selectedin the mannerand quantityspecifiedin
the materials~cifi.cation,and subjettedto the requiredtests.

4.3.2 MagneticInspection.- The followingpartsshallbe subjectto magnetic
particle’inspectionin accordance“withSpecifi~tionMIL-1~868 or MS 2640if made of
magneticmaterials:

.,. (a) All magnetic“partscobituting the compressor-turbinerotor[
\.. assembly,includingthreadedfastenings.
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(b) Otherhighlystressedmagneticparts.
“(c)“Allaccessoryd~ve andv+brationor frictiondampenersprings.
(d) Starterjaw.
(e) All gears.
(f) All quilland accessorydriveshafts.

4.3.3 Fluore~centPenetrantInspection.-The followingnonmagnetic@rts shall
be subjectto fluorescentpenetrantinspection,in accordancefi~thSpecificationMIkI-
6866 orAMS 2645:

(a) Turbinedisk.
(b) Turbineblades.
(c) Turbinenozzlevanesand assemblies.
(d) All otherhighlystressedparts.

4:3.3.1 HydrostaticTesting.– Verybulkyand intricatelyshapedpartsmay be
hydrostaticallytestedby the contractor’sapprovedmethodin Qeu of fluorescenttesting
when specificallyapprovedby the procuringagency.

4.3.4 ExceptedParts.-

4.3.4.1 CommercialantiAN StandardParts.- Corrmercialand AN Standardparts,
suchas cotterpins>p~l-nutsjwashers,and stinilarlow-stressedpartsare not required
to be insp~ctedby the nagnzticor fluorescentmethoos.

4.3.4.2 Anti-Frj.ctionBeaYings.–Assembled-ballor roller bearingsshallnot be
inspected~the r.a~neticor fluorescentmethcds.

4.3.4.3 AdditionalParbs.- ln the caseof specialuc~tsor whereservice
experienceof the procuringa~encyvarrantsjthe listof partsspecifiedabovemay be
extendedor supplementedto includeadditional~rts by contractnegotiation.

4.3.5 idiographicor ultrasonic~mspection.-The followingpartsshallbe
subjectto radiographicor ultrasonicinspection~or defectsor soundnessto a degree
of inspectionon eacharticleas agreedbetweenthe contractorand the procuringagenc~

(a) The compressorimpelleror rotor(s),if it is nonmagnetic.
(b) The turbinerotor(s),if i.tis nonmagnetic.
(c) Highlystressedmagnesiumand aluminumcastings.

4.3.5.1 RadiographicIns~ction.- Radiographicinspectionof materialsshall
be in accordancewithSpecificationMIL-I-6865. laboratoriesperformingradiographic
inspectionshallbe certifiedin accordancewith SpecificationllIL-X-61.41.

4.3.6 ControlTests.- All productionacceptancebenchtestingof coin:anents
of the compressorfuelsystemshallbe accomplishedwithcalibratingfluidmeetingthe
requirementsof SpecificationMIL-F-7024.

5. PREPARATIONFOR DELIVERY

5.1 Application.-The ~quirementsspecifiedhereinapplyonlyto d,ixect .:.
purchasesby or directshipmentsto the Government. .,,

5.2 Preservation,Packa~ing,and pac~n~.-

5.2.1 Preservation.-The gas turbinecompressor,components,and accessories,
sl@l be preservedin accordancewjth SpecificationHIL-E-5607.

5.2.2 Packagingand Packj.n~.-The gas turbinecom~essor, components,and
accessoriesshallbe packagedand
containersin accordancewiththe

20 ,

packedin contractor-furnished’reusablemetal
requirementsof SpecificationHIL-P-s633.
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...., ,, ,’ 5.2.3 PackinF iist.- The C-cntractors~ll f~sh a pacH’ng_“li~ with”cacti”,“.:.~~~ .~,

unit. AU parts,accessories,components,and tools,whicham not installedon t~ ,,,.:..“’:.
unit,but whichare s~pped withthe unit,.shallbe includedon the packingNst. ““: :-’;~-?

5.3 MarMng of Shiprients.- Identificationmarldngshallconformto t@ require-
mentq of SpecificationFIL-E-5W’7.Marlc@gof shipmentsshallbe in accordancewith
StandardMIL-STD-129.

I 6.. NOTES

6.1 IntendedUse.- The gas turbineair compressorscoveredby this specification
a- intendedto providecompressedair for airborneor gro~d-pneumaticstart~ng,.systems
of @craft, or for otherconsumersof compressed”air. =~:

6.2 Superse~g Data.- Thissficificationsu>rsedes SpecificationI’lIL-C- =
7712(Aer) except“Appendix1.whichcontainedOuU_inefor ~paration cf ModelS@cifica- L
tion and whichis Leingissuedseparatelyas.SpecificationYJL-G-7992.

6.3 Definitiofis.-

6.3.1 Governreat.- The tp~ fl$~ove~ntn
be interpretedto xean the procuringagency.

NOTICE: I&en C*verr~n% ckawings,
dataare“usedfor any purposeother

as usedin this specificationshall

specLfications,or other
than in’connectionr,ith

a defin%~elyrel.atidr%verrmentprocurementope~tion, %he
UnitedStatesGovermientthereb;~ircms no respor.sibifi%y
nor any obligationwhatsoever;and th= factthat the Go~ern-
mentMy Faveformmlateci,fvrnished,c? in any :i=ysupplied
the saiatirawifigs,specificatioris,or otherdata5s net to
be regardedby implicationor okherrtise2s in any mmner
licensiqg&heholderor any otherFersonor ccn-porztioc,or
convey- arqy“rightsor permissionto’manufacture,use, or
sellany patentedinventionthatESy in any way be related
t&reto.

Custodians:
Axmy - TransportationCorps
Navy - Bureauof w~wtics

Otherinterest:
Navy- ShS

.-..

.“.

-.

(.”’.
..... ..

. .

.
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AiTENDIXI .

COMPRESSORS; AIR, GAS TURBINETYPE,
QUALIFICATIONTESTSFOR

10. SAMPLING,INSPECTIOI$AND TEST PROCEDURES
.

10.1 General.- Gas turbineair com&essors, components,and test apparatus
shallbe subj-inspection by authorizedGovernmentInspectorswho shallbe given
reasonablefacilitiesto determineconformancewith this appenti. Calibrationand
endurancetestsconductedat the Contractortsplants~ll be subjectto vtitnessingby
authorizedrepresentativesof the procuringagency. Expt as s~”cifiedhefiin:”or
otherwise”authorizedby the proculingagency,all tests of thisappendixshallbe
conductedat the contractor’splant.

10.1.1 Reportsof Tests.- When the Qualificationtestsare conductedatthe
contractors.plantfor approvalof a new type or modelythreecopiesof the report
thereonshallbe forwardedto the Bureauof Aeronautics,Attention: PowerPlantDivision,
Department’of the Navy,Washington25, D. C., the qua-g agenw. RePortsof tests
shallcontainessentiallythe itemslistedon the attachedfom (figure1).

10.1.2 Accuracyof Data.- All instrumentsand equipmentshallbe calibrated
oftenenoughto insurethatreporteddata shallhave a staticaciwraw within2.0
percentof the valueobtainedat the maximumoutputof the unit,exceptfor rpm,which
shallbe accuratewithintO.5 percentof the value obtainedat”themaximumoutputof
the unit.

.

10.1.3 TemperatureMeasuiements.-The pointsof applicationfor all temperature
measuringdevicesshallbe as definedin an outlineto be eulmittedby the contractor
and approvedby the procuringagency. Gas temperaturesshallbe measuredwith chromel- .

alumelthermocouplescalibratedin accordancewith SpecificationMIL-T-70&, or iron-
constantanthermocoupleswhere temperaturesare h a suitablerange,unlessotherwise
specifiedby the contractora~d approvedby the procuringagency. Othertemperatures
may be measuredby calibratedmercurythermometers>or calibratedelectri-1 resistance
typethermometers.All temperaturemeasurementsshallbe recordedin degreesFahrenheit.

10.2 Gas TurbineDrivenAir CompressorQualificationTe&t.-

10.2.1 “TestApparatus.-

10.2.1.1 Air Flow.- Air flowmeasurementsshallbe made in accordancewiththe
procedms outlinedin ASME PowerTestCode pTC 19.5;4-1949part 52 chaPterf+>or by
a methodacceptableto the procuringagency.

10.2.1.2 Unit Speed.- The unit speedfor performancecheckrunsduringthose
periodswhen readingsare beingtakenshallbe determinedby means of a positivecounter
whichwill actuallycountthe revolutionsfor a periodof not less than one minute;by
an indicatingtachometerand matchingstrobosco~ disk energizedby a controlled
frequencysource;or by othermeansacceptableto the procuringagency. At all other
times,speedmay be measuredby means of an indicatingtachometer.

10.2.1.3 Fuel Flow.- Fuel flowmeasurementsshall.be made by eitherthe volume
or weightmethod. The quantityselectedfor the volumeor weightmethodshallbe such
“thateachreadingwill coveran elapsedtime of at leastone minute. Flowmeterreadings
may be usedfor calculationsof specificfuel consumptionwhen the flowmeterhas been
calibrat~dby the volumeor weightmethodin accordancewith paragraph10.1.2of this
appendix.

23

Downloaded from http://www.everyspec.com



mM-7712A
App+xk& I

10.2.2 TestHethods.-
C
,
.

10.2.2.1 TestUnits.- TWO identiealunits=mAm and ‘B,n shallbe usedfor the
Qualificationtests. Unit ‘An shallbe used for prelimimry runs=unit calibration,
endurancetest,and recalibrateion. Unit “~ shallbe used for the miscellaneoustestfi
describedin paragraphs10.2.2.6.1,lo.2.2.6.~and 10=2.2.6.3of this appendix.

10.2.2.2 Weightand OtherData.- The unit might, if not pmswiously-obta”ined,
photographs,and otherpertinentdata shallbe obtainedprefe~bl.yatthe time the unit
is beingprepa~d for test.

10.2.2.3 Unit Calibration.-The orderof conductingcalibrationof unit llAl~
shallbe at the optionof the contractor.The procedureshallbe such as to establish
the performancecharacteristicsof the completeunit priorto the enduz%ncerwn. Per-
formanceshallm+et”thevaluesspecifiedin the model specification.Operatingtime
duringthistest shallbe limitedto the minimumpracti~bl.e.Calibrationshallbe
conductsdto obtainthe data reqtied in pa~gra~ 10 of fozm (figun?1).

i-
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FORMOF REPORT

1. Titk page
2. Index

Object
;: summary
5. Conclusionsand Recommen&tions
6. Descriptim

7. Methcdof Test

8. Recordof Test

9. Analysisof R4?sults

10. Calibrationand RecalibrationData:

.

(Underthisheadingshallbe prepareda brief
generaldescriptionof thisunit and components’
and a detaileddescriptionof all featureswhich
differfroma pretiousmodel.)
(Generaldescriptionof testequipnentand
methodsused in conductingthe test.)
(Chronologicalhistoryof all eventsin
connectionwith all of the testing)
(A completediscussionof all phasesof the
test,suchas probablereasons for failure
and unusualwear,com~rison in performance
wit”hpreviousmodels,andanalysisof general
operation.)
The followingdata in both correctedand

uncorrectedform shallbe shownby suitablecurves. Unit performancedata shall
be correctedto standati.sealevelconditions,as definedin paragraph10.2.2.7.9

(a) Bleedair flow (weightflow)versusturbineinlettemperature.
(b) Bleedair pressureversusturbineinlettemperature
(c) Bleedair temperatureversusturbineinlettemperature
(d) Bleedair pewerversusturbineinlettemperature
(e) Unit fuelccns’umptionversusturbineinlettemperature

11.Data: Sufficientreadingsshallbe retardedcluringthe endurancetestto obtiin
the data requiredfor the tabulateddata w%ere.applicable.

(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)
[;;

11)
- (m)
(n)
(o)
(P)
(q)
(r)

Bleedair flow (lb~r rein)
Bleedair totalpressure(in.H& abs)
Bleedair totaltemperature(“F)
Compressorinlettotalpressure(in.Hg abs)
Compressorinlettotaltemperature(oF)
‘hu%ineinlettotaltemperature(oF)
T,~bineefiauststaticpressure(in.Hg abs)
Turbineexhausttotalten.per.ture(oF)
Fuel flow (lbper hr)
Fuel inletpressure(psig)
Fuel pumpdischar~epressure(psig)
Oil conswxption(lbper hr)
Oil pressure(psig)
Oil tanktemperature[oF)
High speedbearingtemperature(oF)
Enclosureskintemperature(-F)
Twbine speed (rpm)
Barometer(in.Hg abs)

. .
FIGURE 1.
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10.2.2.A 200-HourEnduranceTest.- Fdlowing the calibrationrun, the unit shall
be subjectedto 200-HourEndurancetest in accordancewith the followingschedule. The
scheduleshallbe fold.owedin the ordargiwsmunlessotherwisespecifiedby the
procuringagency. ‘l%etime for changingoutputshll not be deductedfromthe dumtion
time at ma@mml output.

10.2.2.4.1 Sequence.- The 200-HourEndurancetest s@ll be conductedas follows:

30 hours 60.cyclesconsistingof 25 minutesat no load
(idle)and 5 minutesof nxcximumoutput.

10 hours Normaloutput.

.5 hours 110 percentrated speedat

29j5 hours 59 cyclesconsistingof 25
minutesat maximumoutput.

30 hours 6 cyclesconsistingof 2.5

no load.

minutesat no loadand 5

hoursat normaloutputand
2.5 hoursat 75 percentnormaloutput.

30 hours 6 cyclesconsistingof 2.5 hou?sat nornd outputand
2.5 hoursat 50 percentnormaloutput.

30 hours 6 cyclesconsistingof 2.5 hoursat normal outputand
2.5- hoursat 25. pe~centnomal output.

30 hours 60 cyclesconsistingof 25 minutesat no load (idle’
and 5 minutesat maximumoutput.

19 hours Normaloutput.

10.2.2.4*2Starts.- A mirxbnumof 100 startss-hallbe made dur~ the Qualification
test. Thereshallbe at least30 startseach precededby a minimumof 30 minutes
shut-down.All startsaccumulateddwing testingof the unit includingpm~ runs
may be creditedto the totalrequired. If necessary,additioml startsrequiredto
bringthe totslto 100 may be made at the end”of.the endurancerun.

10.2.2.5 Recalibration.- After completionof the 200-HowPEndurapcetest,a
calibrationcheckM in accordancewith paragraph10.2.2.3of this appendixshallbe
made on unit ~lA”dzringwhichrunningtime shallnot exceed1 hour at or’above90 percent.
of normaloutput. Duringthis run,the outputshallnot be less than95 percentof
the ratedvalues,and the fuel consumptionshallnot exceed105 percentof the rated
values. The unit shallmeetall otherspecifiedperformancerequirementswhichcan be
checkedby the calibrationprocedure. ‘his checkrun may be precededby a run-h period
duringwhichthe cleaningand.adjustmentprocedurerecommendedby the contractorfor
fielduse may be applied.

10.2.2.6 MiscellaneousTests.- The followingmiscellaneoustestsshall.be
conducted.Testson unit “B”ma? be conductedat a Governmentlaboratoryunderthe
supervisionof the procuringagencyif no otherfaci~ties are av=ilabl=. . ...

10.2.2.6.1 ExtremeTemperatureTests.-

10.2.2.6.1.1 High TemperatureTest.- Unit “Btlshallbe qsed to an ambient
temperatureof 16o t5‘F for a periodofnot lossthan4 ho’~. It shallthen & started
and opexatedfor 1 hour at maximum.allowableturbinejnlet temperature.Duringthis
opbration@riod the unit shallbe.suppliedwith air at a tmnperatureof 130 t5°F7and
fuelat a temperatureof 110 t5°F. The fuel shallbe suppliedat the unit connection
panelat a minimumpressureof 5 psi abovethe Reid va~r pressureof the fuelat that
temperature.
26
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10.2.2.6.1.2 Low TemperatureTest.- Unit”nB~tshallbe exposedto an ambient
tem~rature of ~70f5°F for a periodof not lessthan 72 hours. It slMl then.be
startedand operatedfw 1 hourat maximumallowableturbineinlettem~rature.
Duringthiq operationperiodthe unit shall*% suppliedwithair and fuel at a
temperatureof -67”f5”F.

10.2.2.6.2 Testof Oversped Control.- With the normalspeedgoverning
qystemrenderedinoperative,unit llBIIsk~ be overs~eded at no loaduntilthe Over-
speedcontrolfunctions. Thistest shallbe repeateduntiltlheoverspeedcontrol
has demonstrated,on”10 consecutivetrials,abilityto limittineunit.speedto the
mad.mumpermissiblevalueshownin the modelspecification.

., ..
10.2 .2.6.3 AlternateFVS1 Test.- Unit ‘~B’:shallbe subjectedto an alternate

fueltest usingfuel conformingto SpecificationNIL-F-5572of thegrade having
the specifiedtim lead content. Thisalternatefuel test scheduk shallbe as
specifiedin paragraphs10.2.2.4,lo.2.2.4.1,and 10.2.2.4.2of thisappendix,except
thatthe tines of runningat each conditionsh&Llbe proportionatelyreducedso that
the total duration of the alternatefuel test is 50 hoursand the numberof starts
requiredis 25; with 10 startseachprecededby a 30ainute shut-down. Performance
ratingsshallnot applyto operationon fuel cc.nforxsdngto Specification MIL-F-5572.

10.2.2.6.4 LubricationCheck.- Unbss otherwisespecifiedby the procuring
agency,observationsof ‘unitoil pressuresshallbe madeto detemnhe conformance
withapplicablerequirementsof the specificationsunder“whichthe unit was built-

10.2.2.6.5 OilDrainage..- Aftercompletionof the 200-hourEndurancetest on
unit“A,n conformancewith the oil drainagerequirementsof ~agraph 3.23.7shallbe
determined.

10.2.2.7 TestOperatingConditions.-

10.2.2.7.1 Exceptas specifiedherein,tests shallbe run at prevailing
ambientlaboratoryconditions;the fueland oil used,the conditionsof loading,and
the ratedlbadsshallbe as specifiedfor the unit ratingsin the modelspecifi=tion.

10.2.2.7.2 Disassemblyof the unitpriorto finaltear-downinspectionshallbe
at the optionof the procuringagency.

10.2.2.7.3 The oil systemshallbe drainedand filledwith new oil at the start
of the 200-HourEndurancetest and thereaftershallbe maintainedin accordancewith
the requirementsof the contracta as approvedby the procuringagency.

10.2.2.7.4 Intervalsof endurancetest operationof lessthan l/2-hourduration
terminatedby any unitfailureshallnot be creditedto the requiredtest time.
Endurancetestthe shallnot bs creditedby incrementsshorterthan 30 minutesexcept
when shorterperiods are a testrequirement.

10.2.2.7.5 Uet and dry bulb air temperaturereadi~gsshallbe taken at intervals
not excee&ng 3 hours.

10.2.2.7.6 !l%eroombarometershallbe read and recordedat intervalsnot
exceeding3 hours.

10.2.2.7.7 The date,operatingschedule,unitmcdel designatio~and serial
numbsrshall.be recordedon each log sheet.

10.2.2.7.8 Notes”still”be phced on the log sheetsof all incidentsof ths
run,suchas leaks,vibration,and any otherirregulsrfunctioningof the unitor the
equi~ent,and correctivemeasms taken.
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10.2.2.7.9 Correction.-Readingsof air flow,fuel flow,gas pressures,and
gas temperaturesshall.be cmrected NACA standardsea levelatmosphericconditions,as
definedin NACAReportNo. 218 by the methodspecifiedin the model specification
outlinedin SpecificationMIL-C-7992.

10.2.2.7.9.1 The barometershallbe correctedfor tasmpe=ture.

10.3 ComponentsTe.st.- The followingcomponentstestsshallbe conductecL
Approvalof the componentstestsshallbe obtainedpriorto the acceptanceof the gas
turbinecompressoror auxiliarypowerplantas a servicetype or model. All components
shall.be substantiallyidenticalwith thoseused on the 200-HourEndurancetest.

10.3.1 PreviousComponentApproval.- All gas turbinecomp~ ssoror auxilia~
powerplantcomponentsrequiringtestingas specifiedhereinmay have theserequirements
waivedat the optionof the procuringagency,if the componentbas been previously
appzmvedforserviceuse on anotherunit. All suoh componentsmust be subs@tia13y
identioalwiththe componentspreviouslyapproved,with the exceptionof tk mounting
provisions.If sucha waiveris granted,informationon the componentsfor which
previousapprovalwas obtainedshallbe providedin ths Qualificationtest reportpfior
to appnval of the gas turbinecompressoror atiliary powerplant.

10.3.2 SimulatedOperationalTests.- The fO~- tests~rtain onlyto fuel
system,all controls,and ignitionsystemcomponents,exceptthat testsof additional
componentsshallbe conductedwhen specifiedin the cont=ct.

10.3.2.1 TestConditions.- All componentsshallbe cleanedof o~ grease,
or othercorrosion-preventativecompoundpriorto the startof any testing. Insofaras
practicable,componentsshallbe mountedin theirnormalpositionsas mountedon the
gas turbinecompressoror auxiliarypwer.plant. Test assembliesor cmnponentsshall
be subjectedto operatingloadssimulatingthoseencounteredon the gas turbine
compressoror auxiliarypowerplant.. Sufficientinstrumentationshallbe providedto
indioatethe performanceof each componentand ta indicatethat the functional
relationshipsof componentsare maintainedas requiredby the applicabletest schedule.
Functionalchecksshallbe perfomed at the end of eachtest or groupof tests,and
at othertimesat the optionof the contractor,to indioatethatno calibratedccmqwnent
has changedits calibrationbeyondallowableservicelimitsand that the functionof
uncalibratedcomponentsis unimpaired.

All componentsshallbe.suppliedwith suchfluidsas they normallyhandleor contact,
exoeptthatcomponentsnomally in contactwith fuel shallbe suppliedwith the test
fluidsspecifiedbelow. Thereshallbe no tracesof externalfluidleakagefromany
canponent.

10.3.2.1.1 TestCycles.- Unlessotherwisespecified,appropriatetest oyoles,
consistentwiththe followingrequirements,shallbe used for thesetests.

(a)

(b)

(c)

13achcomponentshallpassthroughits maximumrangeof fun@ion at
leastonce duringeachcyol.e.

Componentsin test ass6mbUes shallfunctionh approSmatelytheir
normalsequenceof operationon the gas turbinecompressoror::
auxiIiarypowerplant.

Cyclingshallbe controlledby varyingsimulatedinputsto the test
assemblyor component. Gas ttiine compressoror auxili~, pow
plant,suppliedinputsshallbe variedin theirusualrehtions to
componentoutputs$nsofar”as practicable.

(
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10.3.2.2

Inputvariables
suchas ambient
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substantiallyindependentof o- ccmtrolinputs,
temce=turesand Pressures,*- be CYCledat a x’sti

fasteror slowerth& the basicf~ctional-wcls so tkt everycanponent
shalleventuallyhaveacccanplishedeachpartof its functionat each
valueof the independentvariable.

Componentsdesignedto preventthe gas tuz%lnecunpressw or auxiliary’ ‘
powerplant&cm exceedingits operatingMnits, but whicham not
actuatedby simulatednorml operation,shallbe actuatedat leastonce
duringeachcycleby causingtheirfiputvariablesto reachthe
necessaryrangeof values.

m.

ComponentOalibration.- Friorto the initiationof the Simulated
Opemtionaltests,eachcomponentfor whichthe es-lishment of input-outputrelatio-
nshipsis a functionof the componentshallbe subjectto a calibration.The”calibration
shallbe extensiveenoughto coverthe entiresteadystateand @namic zangesof
operationof the componenton the gas turbinecompressoror auddiaq pOW(3rPknt and
shallindicateconfornancewith the designtolerancerzw”eof th component.Components
not subjectto calibrationshalibe operatedundernomal operatingconditionsto
demonstratesatisfactoryfunctioning.%ch calibrationshall“berecorded. Oalib~tions
shallbe cond~ctedusingtest fluidin accordancewith Specification-F-7024.

10.3.2.3 Procedures.- An Si.mtitedOpemtional testssha~ be Conducted~
the sametestassemblies,consistingof groupsof relatedcomponentsarranged@
interconnectedso as to simulatetheirnomal relationshipand functionon the gas
turbinecoiqxessor, or auxiliav powerplant,exceptwhereotherwisespecified.
However,subassembliesor componentsof a systemmy be testedeeprately at the Con-
tractor’soption if such separationdoes not preventsimulationof the ccanpletefunction
of the componentsor subassemblies.At the optionof the Contractor“ad with the
approvalof the procuringagency,.alternatetistingof cccqnmentsor subassea@liesmay
be conductedon gas turbinecompressorsor auxiliarypowerplantssubstantiallylike
the 200-HcurEndurancetest compressoror power p3antin lieuof all or part of the
+Ast specifiedhereunder.

. .

10.3.2.3.1 AcceleratedAgi~~.- Upon completionof t~ componentcalibrations
all nonmetallicccqonents shallbe placeddry, in an air oven,and maintainedin an
ambienttemperatureof not lessthan 160°Ffor a minimumPried of 268 hours. @qxinents
are not requiredto be aged in testassemblies.

10.3.2.3.2 SaltWater.- Upon completicmof the AcceleratedAgingtest,necessary
testassembliesshallbe assembled.Each fuel-and control-systemtesta=embly shall
undergofunctionalcyclingfor 30 minuteswhilesuppliedwith test fhid conformingto
SpecificationMIL-H-31.36,typ III. At-the end of this period1 pint of salt-tar
cotionningto the requirementsof the pragraph entitled‘SaltSolutionaof Specification
Q&I’’I-l5l shall be ifitroducedintothe inletof each testassembly. Afterthe introduction
of saltwater,the supplyof testfluid shallbe resumedand the functicnalcyclingshall
be continuedfor a 20-minuteperiod. The cyclingshallthenbe stoppedand the entire
test set-upallowedto remainidlefor 72 hours. Duringthis psriod,the testfluid
shallnot be drainedfromany component.Controlof the ambientor fluidtempmatme
shallnot be requiredduringthistest.

10.3.2.3.3 HighTemperatm. - Upon completionof the SaltUatertest,eachtest
assemblyor componentshall,jMma~ntainedin an ambienttemperatureabove,200”For 105
perceqtof the max~um Fahrenheitambienttempemtm whichit mill encounterin normal
serviceuse, whicheveris higher. ~er reaching and.mmahing at this temperature for
at least1 hmr, eachtest.assemblyor componentslallbe operatedas specifiedl@ow.

10.3.2.3.3.1 Fuel and ControlSystems.- =ch fuel-”and control-systemtest
%sembly or componentshallbe ope~ted accordingto an appropriatetest cyclefor a
periodof 50 hoursor 3,OOOcycles,vd@hever represents the ltier period. Components
normallyin contactwith fuel sha~”be suppliedwith fluidccmfoimingto Specification
IIIL-H-3136,type III, at a temperatureof 110” f5°F. Otherfluids,as required,shall :’”
be maintaineda: a tempe~ture of llO”F25”F. “a
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10.3.2.3.3.2 Ignitim System.- Ignitionsystemtestassemblies
in accordancewith the followingschedti untfia totalof 300 hoursof
has beenaccumulated.Duringthe first150 hoursof the test the inp~
the systemstillbe 3 volts dc. For the second350 hoursof the test
voltageshallbe 34 voltsdc.

shallbe operated
suchoperation
voltageto
the input

(a) 23hours ofpeti.odsof30minutes each. Each periodshalltiedivided
as follows:

2 minutes- ignitionon
3 minutes - ign%tionoff
2 minutes- ignitioncm

23 minutes- ignitionoff

(b) 2 hoursof alternate periodsduringwhichthe ignitionsystemshall
be on for 5 minutesand off for 55 minutes.

10.3.2.3.4 RoomTernperatureEndurance.- Upon completionof the HighTemperature
test,~ach fuel systemand controlsystemtest assembljjshallunder~ofunctionalCJcling
for at least400 hours,or 24,000cycles,whichevershallreyesent the bn~er period.
Test assembliescontainingcomponentsnormallyin contactwith fuel shallbe supplied
with fluidconformingto SpecificationXTIL-H-3136,type I. After 250 hoursof cycling,
the fluidenteringthe systemshallbe contaminatedwithat least~ grams per 1,000
gallons of the contaminantspecifiedin the paragraph entitled ‘lFuelContaminationt’of
SpecificationMIL-B-5007 for 150 hours, except tl~t the last 2 hours shall be performed
with fluid containing80 gxams @r 1,000 galloxis. During the testing coveredby this
paragraph,the fuel filter shallbe cleaned as recommendedby the ges turbine corqressor
or auxiliary power plant manufacturer,but at intervalsrepresenting 2 cumulativefuel
flow equi~lent to not less than that obtained in 10 hoursoperationa% norrd output.
Controlof ambientor fluidtemperaturesstillnot be requiredduringthis test. During
thistest,the inletfuelpressureat the pump in each testassemb~ shallnot sxceed
15 psi absolute. Followingthe test period,the pumpsshallbe operatedat themaximum
flowand dischargepressurerequi~d by the gas turbinecompressoror auxiliarypower
plantuntil400 hoursat theeeconditionshas been accumulated,includingthe time during
the cyclingperiod. The time accumulatedon pumpsat the specifiedconditionsduring
cyclingmay he includedin the $otaltesttime requiredfor the Fump. By the end of
thistest,all pumpsshallhavebeen exposedto fluidcom~omningto Specification
MIL-H-3136,type I, for at least400”hours.

10.3.2.3.5 k Temperature.-Upon completionof the Room TemperatureEndurance
test,eachtestassenib3yorcmnponentshallbe soakedinan ambienttemperatureof
lowerthan -65°Ffor a periodof 72 hours. Upon completionof soaking,this temperature
ehallbe maintainedwhileeachassemb~vor componentis operatedas detailedbelow.
Duringtheeqtire LowTemperaturetest,fluidconformingto SpecificationMIL-H-3136,
type1, ahallbe presentin eachtestassemblyor componentcontainingpartsnormally
in contactwithfuel.

10.3.2.3.5.1 Fuel and ControlSystems.- At least10 simulatedgas turbine
compressoror auxili~ powerplantstartsshallbe perfoped. Each.startshallbe
precededbya soaldngperiodsufficientto reducethe fluidtemperaturebelow-65”F.
Each startshallbe followedby a maximumof 2 hoursof functionalcyclingor-120cycles,
whicheverrepresentsthe longer period. Duringeaclhcyclingperiod,the test fluid
inlettemperaturemay graduallyrise untilit reaches-300F.If -30eFis reachedbefore
compilationof the cyclingperiod,the cycllngehallbe stopp4dand a .s@rt shallbe :
madewhenthe fluidt~rat~ has beenreturnedto below~5°F. The cyclingtime of ‘.
the testshalltotal20 hoursor 1,200Cyclesjwhichever’representsthe longerperiod...

(-
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10.3.2.3.5.2 Igni~ionSystem- Wbil.eat a temperatureof’below-65°F,each
ignitionsystemtestassemblys.hall siccesefil~{startand operateat leaststi times.
Each startshallix’precededby a minimum?-hoursoakingperiodfollowedby 3 minutes
of continuousoperation.Half of the startss-hallbe made when the systemis supplied
with 14 volts dc and the remainderwhen the systemis suppliedwith29 volts dc.

10.3.2.3.6 Cavitation- Fuel PumF+- The fuel sys+a fromthe -et of the gas .
turbinecompressoror auxiliarypowerplantto the pump s+ be simulatedin the test
assembly. This assemblywillincliidelines,fittings,filter,and any otherpumpsthat
are part of the gas turbinecompressoror auxiliarypowerplantfuel system. The filter
-shallhave had fluidpassedthroughit at normalcompressoror powerplantfuelflow for
2 hours-contaminatedwith a.tleast80 gramsof foreignmatter as definedin Specification
MIL-E-5oo7per 1,000gallonsof fuelfor fuelcontamination.Cleanfluidmay be usedto
conductthe test. Test fhid shallbe highvaporpressurefuel. The pumpsshallbe
operatedfor 5.0hoursat maximumoutputand at the maximumflowand disc~rge pn?ssure
requiredby the gas turbinecompressoror aw.iliarypowerplant. The fluid-to-vapor
ratioat the compressoror powerplantinletshallbe maintainedat not“lessthan0.45,
and the fluidtemperatureshallbe a% least100’F. At the beginningof the testand
aftereach 10 hoursof testing,a sampleshallbe takeiifromt?netestfluidto imsure
thatthe vapor-liquidratiotioesnot fall below %he value specifiedabwe.

10.3.2.3.7 Recalibration.- Upon completionof the Iow Temperaturetest,component
calibrationsshallbe repeatedand shallindicatethat no componenthas changedits
calibrationbeyondallowableservicelimits. Componentsnot subjectto calibrationshall
be operatedundernormaloperatingconditionsto demonstratesatisfactoryfunctioning.
Duringrecalibration,the samefluidsshallbe usedas in the calibration.All components
shallthenbe disassembled.All partsshallshowno indicationof failureor of unusual
wear. Each calibrationshall.be recorded.

[ 10.3.3 ElectricalInterferenceTest.- The electricalsystem.shallbe testedas .
outlinedbelowfor conformanceto the radiointerferencefiitations of Specification
MIL-I-6181.

(a) The radiated interferencelevelshallbe testedat frequenciesup to
150megacycles.

(b) The test antew shallbe locatedat the mz@.mumradiatedinterference
levelat a distanceof 6 feet fromthe unit.

(c) Radiatedand conductedinterferencetests shallnotbe conducted
duringthe startingcycle.

10.4 Tear-DownInspection.- Priorto the calibrationtest and after completion
of the recalibrationrun on unit “A,n and beforeand afterthe alternate fuel test on

unit ‘IB,Itthe unitandcomponentsshallbe completelydisassembledfor examinationof
all parts,and formeasurementsas necessaryto discloseexcessivelyworn;distorted,or
makened parts.

10.4.1 Oil Tank.- If an externaloil tankis furnishedas a component part of
the unit,the tank withfillercap installedshallbe subjectedto a positiveminimum
internalair pressureof 15 psig,or twicethe tank operatingpressure,whicheveris
greater,for 10 minutes. No si~s of leakageshallappearwhenthe tank is submergedin
water,withthe internalair pressureas above.

10.5 GeneralInspection.- At convenienttimespriorto the tests and during
tear-downinspections,the unitand componentsshallbe ~ “ ad to detemrMe if they
confo~ to all requirementsof the contract and specificationsunder which they were
built. At no time duringthe test .ghallany part of the unitbe removed,disassembled
for lamination,or adjustedwithoutpriorapprovalof the witnessingzqmxtentstiveof

( the procuringagency.‘(.
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10.6 PartsFailures.- If; duringthe QudLfieationtests,a part fails,a new
Qualificationtestmay be startedon a new unit with a redesignedpart or one of
differentmaterial,or tk witnessingrepresentativeof the procuringagencymay
authorizethe installationof a new part of originaldesignand materialfor one which
faileddue to faultymaterialO* workmanship.The Qualificationtest on eachunit shall
be consideredcompletewhen every-jor part of the unit has been subjectedto the
completetest. At the discretionof the proouringagency,redesignand xmteetingmay be
requiredof any partwhichfails,or indicateswealmessaftercompletingits Qualification
test.

(’..

10”’”1-%=%-- The above procedure shall applyin the eventof partsfailure
duringquahfma mn o canponentsexoeptthat,
agency, a re-runof the caponent Qualification
any portionthereof,may be waived.

at the discretionof the proc~g
test or the unitQualificationtest,or
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APPENDIXII

- CCMPHISSORS;AIR, GAS TURBINETYPE
ACCEPTANCETESTSFCEt

20. SANPIZNG,INSPECTION,AND TZZT PROCEDURES

20.1 G13neral.- Gas turbineair compressors,components,and testapparatus,
and themateti~tiring into themanufacturethereofshall””besubjectto inspection
by authorizedG6mrnment Inspectors,whoshallbe givenreasonablefacilitiesto determine
conformancewiththisappendix. All instructionsfor the testingof unitsshallbe ~~
subnittedto the Inspectorforhis info.=tionand’guidance. Pretiousacceptanceor
a~oval of matefial,or releaseof any designby the procurhg agenqy~shallin no case
be construedas a guamanty of the acceptanceof the finishedPoduct.

20.2 Test Conditions.-

20.2.1 TestApparatUq.-

20.2.1.1 Unit Smed.- The unit speedfor
maximumratingsshallbe determinedby means of a

(

performancecheckrunsat no-l and
positivecounterwhichwill actuaw

count the revhutione for a periodof not less than1 minute,by an indicatingtacho&ter
and matchingstrobosco~ disk energized by a controlledfrequencysource,Or by other
meansacceptableto the procuringagency.Atall othertimes,speedmay be measuredby
meansof an indicatingtachometer.

20.2.1.2 Fuel Flow.- Fuelflowmeasurementsshallbe‘madeby eitherthe volume
or weightmethod. The quantityselectedfor the volumeor weightmethodshallbe such
thateachreadingwill coveran elapsedtime of at least1 minute. Flowmeterrea~ng? .
may be used for calculationsof specificfuel consumptionwhen the flow meterhas
beencalibratedby the volumeor weightmethodin accordancewith paragraph20.2.3of
thisappendix.‘Fuelflowquantitiesshallbe reportedon the weightbasis. The specific
gravityof the fuelshallbe notedon the AcceptanceTest Iog Sheet.

20.2.1.3 h Flow.- .Air flowmeasurementsshallbe made in accordancewith the
proceduresoutlinedin AS%?3PowerTestCode PTC 19.5;4-1949part 5, Chapter4, or by
a methodacceptableto the procuringagency.

20.2.1.4 Temperatureand PressureMeasurements.- All temperaturemeasurements
shallbe recordedin de~ees Fahrenheit.Gas temperaturemeasuremantsshallbe
accomplishedusingthe ~ype,number,and location-oftemperaturesensingelements as
specifiedh the model specification.All oil and fuel,pressuresshallbe recozxledin
poundsper squareinchgage. All air or gas ~essures shallbe recordedin inchesof
mercuryabsoluteor poundsper squareinch gage,whicheveris applicable.

20.2.2 Fuel and Oil.- Fueland oil used for all testingincludingp=liminary
runsshallbe as specified-inthe model specifl=tion.

20.2.3 Accuracy of Data.- JU.Iinstrumentsand equipmentshallbe calibrated
oftenenoughto insurethatreporteddata shallhave a staticaccu.zacywithin3 percent
of the valueobtainedat the msximm outputof-the unit.

20.4
test,which

20”3”~Ln?~;Y~;Z%% “f ‘e
running-inpriorto the

Acceptancetest sha

AcceptanceTest.- Each productionunit sha12be subjectedto the Acceptance
shallconsistof the follotig tests.
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20.4.1
be opexatedin

FunctionalTest.- The completeunit with all controlsopemting shall.
accordancewith the followingschedule.

(a) Startand accelerateto governedspeed.

(b) 15 minutesat no load.

(c) 15 minutesat normalratedoutput.

(d) 15 minutesat 25 percentof normal

(e) 5niinutesat maxi-mumrated output.

(f) 15 minutesat 50 percentof normal

(g) 15 minutesat 75 percentof no-l

(h) 10 minutesat normalratedoutput.

rated out?ut.

xatedoutput.

ratedoutput.

20.L.1.1 FunctionalTestData.- For each run at the loadingsspecifiedfor the
Functionaltest,instrumentationshallbe provided,readingsshallbe taken,and the
necessary caldtions shallbe made to ob-tiinthe-followingdata.

Thesedata shallbe correctedfor the effectsof ambientconditionsto NACA
standardsealevelday performanceby the methodspecifiedin the modelspecification.

The correcteddata shallbe recordedon the Acceptancetest report.

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

(j)

(k)

Bleed air flow - lb per min
f

Bleedair total

Bleedair total

Bleed air power

v
pressure- in. Hg abs

tempemt.ure– “F

- ft ~ per min

Fuel consumption- lb per hr

Maximumoil temperature.duringrun - ‘F

Durationof turbineinlettemperaturein excessof maximum
pexmissiolevaluespecifiedin the model specification- sec.

Maximumand minimumoil pressureduringrun - psig

Compressorinletair totaltemperature- ‘F.

Barometricpressure- in. Hg abs.

Unit speed- rpm.

20.4.2 Overspeed Test.- With tie normalspeedgoverningsystemrendered
inoperative,the unit shallbe overspeededat no loaduntil the overspeedcontrol
functions.This test shallbe repeateduntilthe overspeedcontrol~s demonstrated
on fiveconsecutivetrials,the abilityto limitthe unit speedto the”maximum
permissiblevalueshownin the modelspecification.
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20.4.3 RadioInterferenceLevel.- All firstproductionunitsshallbe sub
jettedto a radiointerferenceleveltest as outlinedbelowto ~onstnte capliance ,>
withthe radiointerferencelimitationsof SpecificationMILIA181, until10
consecutiveunitshavepassedthe test withoutreworking. Thereafterthe Inspector
shallselectat randomoneunit from each lot and subjectit to the test. A lot Sk~
consistof 10 consecutiveunitsof the samemodelor models,providedidentical
ebctrical systemsa= used on’eachmodelin the lot.

20.4.3.1 When a unitmodificationis made whichmightaffectthe radio
interfemnce 18vel,all unitsincorporatingthe modificationshallbe testedas outlined
belowuntil10 consecutiveunitshave passedthe test withoutreworking. ‘fhereaftar,
the Inspector.shallselectat randmu 1 unit fromeach lot and subjectit to the test.

.

20.4.3.2 The followingtest conditionsehallapplyto the RadioInterference
Leveltests:

(a) The radiatedhterfersncelevelshall.be testedat ~requenciesup
to 150 megacycles.

(b) The testantennashallbe locatedat the maxtmumzadiated
interferencelevelat a distanceof 6 feet &cm the unit.

(c) Radiatedand conduc~d interferencetestsshallnot be conducted.
duringthe startingcycle.

20.4.4 AutomaticStartTest.- Each unit sha~ demonstratesatisfactoryfunctional
operationof automaticstartcontrolsby five consecutiveeuccessful automaticstarts
at no bad. Thesestartsmay be accomp~shed duringthe Ibctioml teti.

(
20.4.5 AdditionalTests.- In adoltlonZO.tnetestsabove,testsshallbe

conductedon productionunitsto &monstrate satisfactot’yoperationof ay emergen~
or specialcontrolsas de~cribedin the model specification.

20.4.6 Stoppages.- Stoppagefromany causemay, at the optionof the Inspector,
require a repetition of the particular period duxzhg which the stoppageoccurred,or a
penalty mn not exceeding the length of the Functional test. Fuel and oil leaks will
be consideredas stoppages.If on closeinspectionat the c~pletion of the Functional
test,fuel or oil leaksare discovered,a checkrun at normal--ted output,after
sealingthe leak,shallbe made at tktidiscretionof the Inspector.

20.5 Criteriafor Acceptance.- A productionunit shallhave passedthe
Acceptancetest if the followingrequirementshavebeen met.

20.5.1 FunctionalTestPerformance.- The correctedpefionnancedata sha~
demonstratethat the unitmeetsthe performancemtings specifiedin the model
specification.Inaddition,the operatinggas temperatures,oil temperatures,oil
pressures,and unit speedshallbe withinthe permissiblelimitsspecifiedin the
model.s~cification.

20.5.2 overspeedTest.- At no”timeduringthe overspeedtests shaIlthe unit
speedexceedthemaximumallowablevalue specifiedin the model specification.

20.5.3 RadioInterferenceTests.- The radiatedand conductedinterfennce
levelsof the unitwhen testedas swcified aboveshallnot exceedthe mmmissible
limitsspecifiedin SpecificationfiL-IA181.

A–

20;5.4 AutomaticStartTests.- A successfulstartshall.be definedas
continuousaccelerationfromactuationof the startswitchto i-g speedwithin
timesspecifiedin the model specification.

the

,..
\,

35

Downloaded from http://www.everyspec.com



IUL-C-77J2A
Appendix II \\, [:’

20.5.5 InlstTemperature.- The nudmum turbine5nlettemperatureshallnot
-eed the maxim= pennissiblatransientand eteadyatate valueg specified h the modal
specif%oation.

20.6 AdditionalTests.- Satisfactoryperformancein w addi$bnal testsshsll
be definedas demonstrationof conformancewiththe nqulrementsfor that canponentor
controlsgmcifiedin the modelspecification.

20.7 Reteet. - Uhenever, in the opinion of the Inspector, them is evidenceof
insufficient‘- or othermalfuncthnlngof the unit,the difficultyshallbe
investigatedand its causecorrectedto the satisfactionof the Inspectorbefore the
test is continued.If suchInvestigationmqufree.disassemblyinvold.ngany internal
movingpart of the unit proper,the portionof the test in whichthe difficultywas
encounteredshall,at the optionof the Inspector,be repeated.

20.7.1. When q unitfailsto passth RadioInterferenceIeveltest,all
subsequentunitsshallbe testeduntil10 consecutiveunitshave ~ssed the testwithout
nworking. Unitswhichhave been rejected may be reworked to correct the defects and
resubmittedfor testing. Before reeulmitting,full particulars concerning previous
rejectionand acticm to correct the orlgimal defects shall be *shed the Inspector.

20.8 P@dmum Hoursof _ .- If any unit,otherthanan experimentalunit,
xwquiresmore than 15 hoursof runningunderits own powerat 50 percentof normal-rated
outputor above,In connectionwith its test underthis appenti, ticludingpreWdnary
rune or ~-in ~ performed,it aballstandrejected. Partsand componentsfrom
theserejectedunitsmay be used in otherunitsbeingbuiltwtided thesepartsand
compcmentsam not worn or defectiveto an extentwhichwill preventtheirbeing
reconditionedsufficientlyto enablethemto passthe detailedinspectionrequiredgor
similarunusedpartsor component. Partsand componentsfrom nejectedunitsshallnot
be remdmdtted for inspectionwithout full particularsbeing givmn to the Inspector (

concerningprevious rejection of the

20.9

Unit .

The contmctcr
of which shall

shall prepare AcceptanceTest Log
be suppliedto the pocuring agenq’.

.’, ..
?.:; ,
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