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DANTITY 1 EFTECTIVITY: X X X

:1 PER VEHICLE ., PHASE(S): PL L8 X @0 X DC ¥ ig

REDUNDANCY SCREEN: A- . B~ -C=

PREPARED BY: APPROVED BY 3, :
LE5 W. K. DUCNG ES S¥. /* o { N Ar
REL K. L, STEISSLINGER ARREL .~ cemiec— (= -
QE  J. BARKER Sas QE. - : '\{ﬂﬂf}ﬂu.:w?

ITDM:
SCREEN, DEBRIS TRAP
AIR DUCT, IMU FAN INLET

FONCITION: '
INLET SCREEN FILTERS (l&ag MIGRON) INMU &0aLING ATR AT THE INLET it B i
‘FAN ASSIMBLY. AIR DUCT ROUTES CDOLING AIR FROM THE TEREF INMY QUIZZ=s =
THY FAN ASSEMBLY INLET. ' :

FAILIURE MAODE:
EESTRICTED FLOW (BLOCKED AS WORST CAST)

CAUSE{S) : :
PEYSICAL DAMMGE, COUNTAMINATION/DEBERIS

EFFECT(S} ON:
(A;STRSYSTEM (B)INTERFACES (C)MISSTON () CREW/VEARICLE

(Al INCREASED FAN DELTA=P AND REDCCED IMU AIRFLOW.
(B) REDUCID IMU COOLING PROFCRTIONAL TO RESTRICTION.
(€} AZCRT DICISION FOR LOS55 OF AIR CooLING O IMU'S.

(D) LOSS OF AIR CIRCULATION FOR IMU COOLING BRESULTS IN DOSSIRLE
(1) - FRRONEQUS DATA FROM IMU OR {2} LeSs OF IMU DATA OUTPUT, LEATING =1
PCTENTIAL LOSS OF CREW/VEHICLE,

DISPOETTION & RATIONALER:
{A)DESIGN (B)TEST {c)INSPECTION (D) FAILIRE EISTORY (E)OPERATICHAL TSE

{A) DE=IgGN
IEE SCRIIN IS A 10 X 10 STAINLESES STEEL WIRE MESH SCREEN FASTENES To TES
INSIDE QOF THE IRLFT MANIFOLD. THERE ART 300 MICRON STAINIES4 5TESL
FILTERS UPSTREAM QF THIS DEBRIS TRAP (ONE PER IMU} AT THE MUFFLER INLST.
THERE IS AN ADDITIONAL 140 MICRON "TAFE-QON™ FILTER AT EACH MUFFLER INITT
IN SERIES WITH THE 300 MICRON FILTER. THE TAPE-ON FILTERS ART CISaNARLT
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N FLIsHET, IMUI'S ARE NOT DREERIS GENERATORS. THE IMNLET ScCREEN FILTER
APPRCNIMATELY 2.3 20 IN AND WQULD REQUIRE A SIGNIFICANT AMSUWT OF LIREIS
CONTAMINATION TO CAUSE TOTAL BLOCEAGE.

RIGID DUCTING IS5 FABRICATED OUT OF QURRUSICN PROTEICTED ALUNIN.M TUZIn
WITE 0.033 OR €.04% INCH THICK WRLIS, SECTIUNE ARE FASTINED TOGETHIR WiS
CLAMPE RROUND END FLAHMGES AND HARD MOUNTED TO STRUSTURE BY A ERACIZET A
CLAMP ASEDMBLY. DUCST RRAMCHES LEADING TO IMU RAXES ARE WEIDZD THTS T=

MAIN PBFRANCH DQCT SECTION. CUCTING 15 STREES AND FATIGUE ZJEIRTIFIZIZ E
ANALYEIS. :

FLEXIBLE DUSTS oF 2ILICONE/TIRERCLASS TFADRIC OVER STEIL HELISAL EFmCM
WiRE ARE USED AT THE MUFFLER/IMD INITERFACE, AT THE IMU/ALTMINTY U2
TNTERFACE, AND BETWEEN THE IMU FAN FACEAGE AND THE ALIMINUM OUCTE. -
AIR ENTIRING THE RETURN DUCT EZEXSTEM IS THROUGH THE IMU MUTFLER FLT=3:
UCTS ARE PROTECTID FROM DAMAGE EY CLOSECUT PANELS.

(8) TEST
ECREIN: L
ACCEPTANCE TEST = EXAMINATION OF PRODUCT. TFAN PACKAGE AIR FLOW VE ooz
P TESTEQ - 1.9 IN H20 MINIMUM AT 2,40 TO 2.45 LB/MIN.
LUCTE: -

QUALIFICATION TESTING = SIMILAR SILICONE/FIBFRGLASS FLEX DUSTS WERE €220
BY TEST TC WITHSTAND TEMPERATURES FROM =60 F TC 600 F WITHOUT PROZI=M:

HON=NUTRZENT TG FUNGLS DEMONSTRATED BY TIST. SALINITY ToLIFAN:
DMONITRATED BY TEST OF IDENTICAL MATERIAL EXPOSED TOo A 30% SALT SOLTTIX
AT 95 P AND 353} RELATIVE MIMMIOITY FCOR S50 HOURS WITH MO EFFECT,  BURE

PRESITEE DEMONSTRATED BY TEST T BE GREATER THAN 200 PEIS. TRAMEZZ]

AND RANDIOM VIBRATIONS WERE CERTIFIED BY TESTS OF THE SIMILAR DUCTS X
CRASH LOADS EY ANALYSIS.

ACTEPTANCE TESTING - PROOF PRESSURE TESTID AT 1.%50 Ps3c, LFARK TESTIDS ¢
9.5 FSIG, MAX LEARAGE 0.04 SCFM.

IN-VEHICLE TESTING = IMU FAN AIRFLOW AND DELTA-P ARE VERIFIZC. ey
ACCESSIELE TUPSTREM FILTERS ARE CLEANED FRIOR TO SEIPPING.

CMRSL = THE ]IMU FANS ARE USED To SUFPURT IMU OPERATIONS AND THZI DZIITA-
15 VERIFIED EVERY TURNARQUND. INCREASING DELTA=-F WOULD INDICATE BLOCERI
I THE SYSTEM. UPSTREAM "TAPE ON" SCREIN FILTERS ARE INSPECTIU A
CLEANED EVERY TURHARQUND AND AGAIN AE A CONTINGENCY IN THEI EVEINT 2T !
EXTENDED QPF/OMCF FLOW OF 1500 OF MDRE HOURS OF POWEZR=-ON COPERATIONS
DEBRIS TRAP 15 INSPECTED AND CLEANED BEFORE FIRST REFLIGHT OF =i
CRAITIR AND AT INTIRVALS OF FIVE FLIGHTS.

fC) INSPECTION
SCREEN:

RECEIVING INSFECTION
MATERIAL MND FROCISS CERTIFICATIONS ARE VERSFIED BY INSPECTICN.

CONTAMINATION CONTROL
CURARQOSICHN PROTECTION PROVISIONS VERIFIED BY INSPESTION. CLEANL INESS 7%
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LEVEL J00 AND FLUSHING OPERATION AT FINAL ASSIMaILY I8 VERITIZD =
INSPECTION.

ASSEMBLY /TNETALIATION
FARTS PRCTECTION, MANUTACSTURING PROCESSES, INSTALLATION AND I5T¥z
INQLULING TORQUING IS VERITIED BY INSPECTION.

TESTING
ATP PRCVIDES INSFECTION FOR CLOSEING AND DEBRIS.

HANDLING/PACFAGING '
EANDLING AND FACFAGING REQUIREMENTS ART VERIFIED BY INSEPESTTON,

DUCT (FLEXIBLE}:
ARROWHEAD PRODUCTS INSPECTION VERIFIES THE FOLLOWING:

RECETIVING INSPECTION
RAW MATERIAL CERTIFIGATISNS ARE TO DRAWING REQUIREMENTS . -

ASSEMALY /TNSTALTIATION
ULCT MQOLDING FROCIZS CONTROLS. PRODUST WORKMANSHIP, FINIEH, DIMENECINS:
IDENTIFSSATION AND MARKING. -

TESTING ’
ACCEFTANCE TEST, INCLUDING LEAFAGE AND FROCE TIST.
HANDLING/PACFAGING

EANDLING, PACKAGING AND PACKING REQUIREMENTS FER HASESO,
DOCT (MARD) :

RECEIVING INSPECTION
RAW MATERIAL AND PROCESS CERTIFIGATION ARE VERIFIZD BY INSTECTTAN.

CONTEMTNATION CONTROL
CLEIAFLINZSS IS5 VERIFIED BY INSPECTION. CORROSION PROTEST PER MADSIS-34T
I3 VERITIED BY INSFECTION.

ASSEMELY/TNSTALIATION

MANUTACTURING, INSTALLATION AND ASSEMELY ARE VERIFIZD BY INSSEoTTaY.
DUCT MOLDING PROCESS CONTROLS. PRODUCT WORKMAMSHIP, FINISH, DIMENS=ONS,
ID2ENTIFICATION  AND MARKING ARE WERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALTATICN
PENETRANT PER MTOS501-508, &LASS 2 IS VERIFIED BY INSFECTION.

CRITICAL FROCESSES
WELDING AND ANODIZING ARE VERIFTED BY INSPECTION.

TESTING
ATP IS VERIFIED BY INSPECTION.

HANDLING S PACTAGTHES
HARDOLTING AND PACELOTHS REQUIRDMENTS ARE VERIFIED BY INSFECTION.
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(D) PATLURE BISTORY _
ZAL SCREEN AND AIR DUCT HAVE SUCCESSFULLY PERTORMED WITHOTT FA=--=-
TERCUGH THE DURATION OF THE SHUTTLE FPROGRAM.

{E) OPERATIONAL USE
1. CREH ASTION
FERTORM SYSTEMS PIRFORMANCZ TROUBLESHOOTING MAND CLEANTING ACCEZss= -
FILTEERS.

2. TRAINING
CIRRENT ECLS3 AND IFM (IN TFLIGHT MAINTENANCE) TRAINING @ovTs —=
IFTECT OF THIS FAILUEE.

J. CPERATIONAL CONSZIDERRTIONS
REAL TIME DATA SYSTEM ALLOWS FOR GROUND MONITORING.

L1

0g-1B 219



