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ITEM:
CUCT SECTIONS, SINGLE MAIN CABIN RETURN AIR AND IMU QUTLET AZIR

FONCTION: .
1. COLLECT AIR FROM FLICHT DECK BRANCHES OF CARIN AIR RETURN DuT¥rng avs
CIRICY IT 7C THE THREI MAIN RETURR DUCTS ON THE STARBOARD SoCE.
P/H'S: ME276—0024 (CTY 6), VOT0-612691, 594, &%5, 778, 784, 785, 7Es.
2. GULLECT AIR TROM THE THREZT IMU QUTLETS AND DIRECT IT TO TES.IMD Ti7
INLED. P/N'S: VOT0-413427, 5531, 557,

FAILTUFE MODE:
FXTZRNAL LEZAFAGE (DISLODGED DUCT AS WORST CRSE)

CADSE(S): '
FUNCTURE, ABRASION, MATERIAL DEFEST, PROKEN CLAMPS, VIBRATION, MECHANCCZAZ
SHoCK

EFFECT (5] ON:
(A)SUBSYSTEM (B} INTERFACES {C)MISSION (D) CREW/VEHICLE

{A} "SHORT-CIRCUITED" COOLING AIR FLOW THROUGH FLIGHT DEQY AVICKICS [AU's
SR IMU'S.

(B) LOsS OF COOLING ATR FLOW THROUGH FLIGHT DECK AVIGHICS LRU'S CR -V 'S,
(=) ABORT DECISIQON BASED UPON MAGNITUDE OF LEAX.

(0) POSSIALE 10SS OF LREW/VEHRICLY DUE TO FAILURE OF THE AFTIZTIZ
AVIORICE AS THE RESULYT OF LRU OVERHEATING.

DISPOSITION & RATIONALE:
(A)DESIGN (B)TEST (C)INSPECTION (D)PATLURE HISTORY {E}OPERATIONAL USET

(A) DESIGN
CABIN RETURN DUCTS:
THE RETURN pDOCTS ARE RIGID IPOXY/ARAMID SECTIONS NOMINALLY ABRETT L=
INCHES LONG AND PREFORMED To FIT THE CONTOUE oF THE VEHICLE AT TEHD

INSTALLATISN CSITE. SECTTONS ARE EARD MAUNTED To STRUCTCRE BY A
ERACKET/BAND CLAMF ASSEMELY. A 0.50 INCH STRESs RELIEF GAF IS PROVIIZZIZ
BITWEEN DL¢T SECTIONS. THI® GAP IS BRIDGED BY FLEXTILE- SILTEaNI.
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FIRIAGLASS SLEEVIE HIL IN PLACE BY BAND CLAMPS AND GROOVES THA™ ARD
PREFORMED INTT EACH DUCT EESMENT. pUsT BRAMCHES LEADING T3 AVICON :zZ
ECXIS ARS FRIFORMED INTO THE MAIN DUCT SECTICNS OR MOUNTID To THE wmito
DUSTS VIA PREFORMED INTERTACE FITTINGS. DUCTS ARE FRCTESTIN FREOM fawermr

BY CLOEEDUT PANELS,

FLEXTRZE DUCTS OF SILICONE/FIBERGLASS FABRIC OVER STEEL HELICAL SPRTNZ
WIRE ARE USED AS RIQUIRED AT THE DUST/AVIONICS BOX INTEAFALSE. BANT
CLAMFS ARE USED TO HOLD FLEXIBLE DUCTS TC LRU AND RIGID DUCT INTERFACTS.
FLEXIBLE DUCTS ARE PROTECIED FROM DAMAGI BY CLOSEQUT PANELS.

IMU DUCTS:
RIGID DUCTING IS5 FABRICATED OUT OF ALUMINUM TURING WITH 0.02% OR C.043
INCH THICK WALLS. SECTIONS ARY FASTENED TOGETEER WITH® CLAMPS ARSUF™ um
FLANGES AND HARD MOUNYTED TO STRUCTURE EY A BRACKET/BAND CLAMFP ASSTME. .
THE IMU CGUTLET MANIFOLD 15 WELDED TO THE MATH ALGMINUM FAX INLET nus.
FLEXIBLE DUCTE OF SILICONE/FIBERGLASS PFAERRIC OVER ETSZL HELISAL SPRous
WIRTZ ARY USED BETWEEN THE IMU FAN PACFAGT AND THE ALOMTNTM nUoTE.

BOCTS ARE PROTZICTED FROM DAMAGE RAY CLOSEQUT PANELS. H

JUE TO LOW SYSTEM QPERATING PRESSURE (7 INEIO) AND TISET TOLIRANZIS.
SEPECIFIED BETWEEN TEE FLIXIZLE AND RISID DUCTE.

{B) TEST
TLEXIBLY DUCTS: '
ACCEPTANCE TEST - EXTERNAL LEAK TEST AT 0.5 P3Is FOR 5 MINUTES., Mo
LEAKACE 0.00%5 CPM/INCH DIAMETER/FT LENSTH. PROOF TIST AT 1.0 PSIS FiX &
MINUTES.

WUALIFICATION TEST - THE SILICONZ/FIBERGLASS FLEX DUCTIS WERT CERTIFIZT BT
EIMILARITY AND WERE SHOWN TO WITHSTAND TIMPERATURES FROM =60 F TO &3¢ T
WITHOUT PROBLEMS. HON-NUTRIENT T¢ FUNSUS DEMCHSTRATED BY TEST. SALINTTY
TOLERANCE DEMONSTFATED BY TEST OF IDENTICAL MATERIAL EXDPeSID To A 20%
SALY SQLUTION AT &5 F AND ast REIATIVE HUMIDITY FOR S50 HOURS WITHE NO
EFFECT. BURST PRESSURE DEMONSTRATED BY TEST TC BY GREATER THAN 200 PSIs.
TRANSIZNT AND RANDOM VIBRATION WEIRE COERTIFIED BY TEST oF THE SIMILA®
PLULCTS AND CRASH LOADS BY ANALYSIS. QUALIFICATION ANALYSIS AND TES= PIR
LEIVELS SPECIFIED IN MFOO04=-014.

RIGID DUCTS: )

CUALIFICATION TEST - TESTS OF SIMILAR MATERIAL SHOW THAT RIGC
TFPOXY/ARAMIO DUCTS ARY UNAFFECTED BY HUMIDITY AND TEMPERATURE WITHIN ~ut
LIMITS IMPCOSED BY THE CAEIN ATMOSPHERE. TENSEILE STRENGTH (5400 ¥=I;

RIMAINID UNCHANGED AFTER EXPOSURE TG 100 PEM {PARTS FER HUNDRED MILIION]
CIONE AT 70 F FOR 1000 HOURS. TOLERANCE TO SALINITY WAS DEMONSTRATED BY
ANALYSTS BASED ON TESTS OF SIMILAR MATERTIAL IN SALT WATER FOR 125 DAYS.
TRANSIENT VIBEATION, RANDOM VIBRATION, AND CRASE LOADS WERT CSERTISIEZD BY

ANALYSIE. QUALIFICATION ARALYSI® AND TEST PER LEVELS SPBECIFIEZD =X
MFOOQ4=014,

IN-VERICLE TESTING =~ CAEIN FAN DELTA-P IS MONITORED CRNTINUOUELY WHEN TEI
VEHICLE IS POWERED UF AND SERVES AS AN INJIIAATION oOF LFEAKAGE. e
INSTALIATION I5 INSFECTED FOR DAMAGE PRIOR TO INSTALLATION OF CLOSZIor—
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FANELS .
IMG TAN DELTIA-P IS5 MONITCREDR QONTINURQUSLY WHEN IMU'S ART® POWERED UF

OMRSD = CARIN FAN DELTA-F IS MONITORED DUGRING EVERY TUTMHARQUMD AND STEVTE
AS AN INJICATION OF SYSTEM FERFORMANCE/EXTERMAL LEAKMGE.

FLEXIBLE AND HARD DUCTS ARE BEING COMPLETELY INSPECTED PRICR TO FIRmeET
REFLIGHT ©F EACH OREITER AND ARE ALSC INSFECTED AS AVAIZARLT =V
SONJUNCTION WITH REMOVAL AF PFANELS/LRU'S. PUCTS ARE ALSD INSFZZTEIC
JURING PERICDIC ZOMAL INSPECTICHS.

IMU FAN DELTA-F 15 MONITORED CONTINUQUSLY WHEN 'IMU'S ART PFOWEZRED U™:
VERIFILL EVERY TURNARCUND. A DECRERSE IN FAN DELTA=F WOULD BE aw
INCICATION CF EXTERMNAL LEAMAGE.

€y INSPECTION
CABIN DUCTS:
RECEIVING INSFECTION
CERTIFIGATICON OF MATERIALS AND PRGCISSIS 15 VERITIED BY INSPECTION.

-

ASSEMBLY / TNSTALIATION H
INSFECTICN VERITIES THE FOLILOWING: FROCEZS BREZUIREMEMWTS Pt AT T —o
MATERIALS PREPARATION, FABRICATIOR OF DUCT SECTIONS (INC-USTNG -—oo=
. LENGTH AHD WALL THICKNISS) AND CURE CYCLES IN ACCCRDANCE WITH REQUI=r-
MENTS, TINSTALLATION OF CURED SECTIONS INTD THE DUCT SYSTEM (304°5-43,

SPLICING, SEAL COATING, JINSTALLATION OF CLAMPS, FASTENERS, TAPE AuD
INSULATION) IN ACCORDANCY WITHE DRAWING AND SFECIFISATION REGUIREMENTS.

TESTING
THE ATF, WHIGH INCLUDES LEAX AND PROOF TESTING, EXAMTNATION FOR WORIie
SHIP, FINISM AND DIMENSIONAL FEATURES IS5 VERIFTED BY INSPECTION.

PACEAGING AND HANDLING
PARTS PRUTECTION AND HANDLING REQUIREMENTS ARE VERIFIED BY INSFECT-CY.

IMC DUCTS: i
RECEIVING INSPECTION
MATERIAL AND PROCESS CERTIFICATION ARE VERIFIED BY INSTECTION.

CONTAMTRATION CONTROL

COMTAMINATION &oMTROL LHD CORROSION PROTECTION PER MAQDSDE-30L ART
VERIFIED BY INSPECTION.

ASSEMELY/ INSTALLATION

MANUFACTURING, INSTALLATION AND ASSEMBLY OPTRATIONS ARE VERSFITS BY
INSPECTION.  STANDARD DETAIL, DIMENSIONING AND TOLERANCING ARY VERIFIZD
BY INSPECTION. INSPECTION VERIFIED TUBING FARRIGATION PER MACLOZ-3C0E.

CRITICAL PROCESSES
WELDING PER MAOLQ?=-303 IS VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALIATION
PENETRANT INSPECTION IS VERIFIED BY INESPECTTION.

= TESTING
THE AIF, WHICH INCLUDES LERK AND FROOF TESTING, EXAMTNATTON FOR WORMMAN-
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SEIF, FIKISH AND DIMENETQONAL FEATURES I5 VERITIED BEY INSPEA™=op.

HANDLIHG / FACTAGTHG
PARTE FROTECTION AXD HANDIING REQUIREMENTS ARE VERIFIZD BY INSFECTION,

(D) FAILORE EISTORY

THERE IS WO FAJLURE EISTORY OF THE RIGID DUCT. THE FLEXTIELE DUSTE HAST
DEVELOPED MINOR LEAKS THAT HAVE BEEN CAUSED BY ABRASION AND PFUNCTURT o=
TO INTERFERING WITH TEE SURROUNDING STRUCTURE. NONE OF THE LTANAGE ==
DATE HAS RESULTED IN SIGNIFICANT AIR FLOW REDUCTION TO CAUSI OVERLTATTH=
AND SUBSEQUENT FAILURE CF AVIONICS EQUIFMENT. A REDESIGN IS IN FRocRI:s
WHICH WILL REPLACE THE STETL SPRING IN THE DUCT WITH A NYLON SFRTKG AN=
THE FIBERGLASS SILICON SHEATH WITH ARAMID/SILICON FABRIC. CAR ADI187<0-7.
DATEDR 7/15/@7, WAS OPENED AGAINST ODCCTS REMOVED DURING CoMEri-n
INSPECTION OF ©V-103 DUCTS. 1T REMAINS OFEN PENDING REDESIGN.

() OPFERATIOMAL TSE
CARIN RETURN DUCTS:
1. EFEW ACTION
A. CABIN FAN PERFCFMANCE TROUVBLESHCOOTTING.
2. AVIONICS LRU FAILURT TROUBLESHOCTING.

“w

2. TRARINING . -
CURRENT ECLSS TRAINING CQOVERS THE EFFECT OF CAEIN FAN PERFCRMLNZD
DEGRALDATICN.

J. OFERATIONAL CONSIDCRATIONS
A. LRU PERFORMANCE DEGRADATION FROM SPEC PERFORMANCE IS NOT WZol
RHOWH ,
B, REAL TIME DATA SYSTEM ALLOWS FOR GROUND MONITORTNG.
C. 1M REPAIR WOULD BE CONSIDERED DEPENDING ON LOCKATION OF LEAKAGET.

IMGD DUCTH: -
l. CREW ACTION
FAN FERFORMANCE DEGREADATION TROUZLESHOOTING.

2. TRAIMNING
CIRRENT ECLSS TRAINING COVERS THE FAN PERFORMANGE DESRMDATION EFTTlT
CF THIS FATLIRE,

2. OPERATIONAL CONSIDERATIONS
A. REAL TIME DATA SYSTEM ALLOWS FOR GROUND MONITORING.
B. ALTERNATE POWER CYCLING oF EACH OF THE THREF IMU'S 1= FOSSIBLE.
C. IFM REPAIR WOULD BE CONSIDERED DEPENDING &N ACCESSTRILITY oF o0ot
LER:T, _

06-1B 242




