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SHUTTLE CRITICAL ITIMS LIST - ORBITER
SUBSYSTEM :ATMOSPHERIC REVIT. FMEM NO 06-1B =0832 =1 REV:G8/32,/88
ASSEMBLY :AIR DUCTS CAIT. FUNC: 1R
P/N RI tVOTO-613IXXX, MEZ76-G024 CRIT. Hbw: 3
P/N VENDOR: VEHICLX 162 183 104
QUANTITY 1 SET PPR VEHICLE LFFECTIVITY: X b ¢ X
: PHASE(S): PL L& X 00 X DO X 'S
RELUN], A=PASS B=PAS5 C-Fas
PREPARED HY! APPROVEQAE: APP
CES M. K, DUGNG b DES _SZgakan’ ET
REL K. L. STEISSLINGERIEBREL o /e oo REL -
JE D. STOICA DISQE  Aoilmenct S F coviraer QE

ITEM:
DOCT SECTIONS, CARIN RETURN AIR

FURCTION:
PROVIDE RETURN AIR FLOW PATE FROM FLIGHT DECK SINGLE MAIN RETURN DUST

DOWN THE STARBOARD WALL OF MIDDECK TO THE GASIN FAN INLET FLENUMN.E
P/N'S: VOT0=-613638, €77, &7, £33, G685, 6%0, 91, &9z, 897, BOE, 698§,
715, T17.

FAILITRE MODE:
RESTRICTED FLOW
CAUSE(S); .
PHYSICAL DAMASE, DEBRIS/CONTAMIKATION

EFPECT(S] ONt
(A)SUBSYSTEM (B)INTERFACES (C}MISSION (D}CREW/VERICLE

(A} REDUCED CABIN AIR CIRCULATION FROFORTIONAL TO RESTRICTION.

(B] ELEVATED TEMPERATURE OF AIR COOLED FLIGHT DECK EQUIPMENT. INCREXASES
C02 PARTIAL PRESSURE.

(C) POSSIALE EARLY MISSION TERMINATION BASED UPON LOCATION AND MAGNITULE
OF FLOW RESTRICTION AND ITS EFFECT OF AVIONICS COOLING.

(D} Mo EFFECT.

(E) BLOCKAGE OF MORE —HAN ONT OF THE THREE RETURN DUCTS RESULTE IN
INADEQUATE COCLING T ALL AIR-COOLED FLICHT DECK PQUIPMENT. POSSIBLE
LOS5 OF CREW/VEHICLE DUE TO FATLURE OF AVIONICS LRU'S FRON OVERHEATING.

DISFOSITION & RATIONALE:
(A}DESIGN (B)TEST (C)INSPECTION (D) PATLITRE AISTORY (E) OFERATIONAL USE

(L) DESICH
THE COLLECTION RETURN AND DISTRIBUTION SUPPLY DUCTS ARF RIGID
EPOXY/ARAMID SECTIONS NOMINALLY ABOUT 15 INCHES LONG AND FPREFORMED TO FIT
THE CONTOUR OF THE VEHICLE AT THE INSTALLATION SITE. SECTIONS ARE HARD
MOUNTED TU STRUCTURE BY A BRACKET/BAND CIAME ASSEMBLY. A 0.50 INCH
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STRESZS RELIEF CAP 1§ PROVIDED BEITWEEN DUST SECTIONS. <THIZ GAP IS ARINGED
BY FLEXTELE SILICONE/FIBERGLASS SLEEVES HELD IN FLACE BY BMAND CLAMPS AND
GRCOVES THAT ARE PREFORMED INTO EACH CDUCT SEGMENT. DUCT BRANCHES LEADINZ
TO AVIONICS BOXES ARY PREFORMED INTQ THE MAIN DOUCT SECTIGNS OR MOUNTEhL ==
THE MAIN DUCTS VIA PREFORMED INTEAFACE FITTINGS. DUCTS ARE PROTECTED
FROM DAMMACE BY CLOSEOUT FANELS.

FLEXIGLE DUCTS OF SILICONE/FIBERGLASS FABRIC OVER STEEL KELICAL SPRING
WIRE ARE USED AS REQUIRED AT THE DUST/AVIOHNICS BAX INTERFACE. BAND
CLAMFE ARE USED TO HOLD FLEXTIBLE DUCTS To LRU AND RISID DUCT INTERFACES.
ALL AIR ENTERING THE RETURN DUDCT SYSTEM IS8 FILTERED BY THE AVIONICS LRU
FILTERS AND WCS RETURN FILTER.

(B) TEST
RIGID DUCTS: .
QUALIFICATION TEST ~ TISTS OF SIMILAR MATERIAL SHOW THAT RIGID
IPOXY/ARAMID DUCTS ARF UNAFFECTED BY MUMIDITY AND TEMPERATURE WITHIN THE
LIMITS IMPOSED BY THE CABIN ATMOSPHERE, TENSILE STRENGTH (500 KSI)
REMAINED UNCHANGED AFTER EXPOSURE TO 100 FHM GZONE AT 70 F POR 1000
HOURS. TOLERANCE TO SALINITY WAS DEMONSTRATED BY ANALYSTS BASED DN TESTS
OF SIMILAR MATERIAL IN SALT WATER FOR 125 DAYS., TRANSIENT VIBRATTONS,
RANDOM VIBRATIUNS, AND CRASH LOADS WERE GERTIFIED B8Y TEST AND ANALYSIS.

FLEXTBLEZ DUCTS: .
. QUALIFICATION TEST = THE SILICONE/TFINERGLASS FLEX DUCTS WERE SNOWN TO

WITHETAND TEMPERATURES FROM ~-540 F TS &30 F WITHOUT PROBLEMS . HON =
NUTRIENT TO FUNGUS DEMONSTRATED BY TEST. SALINITY TOLERANCE DEMONSTRATTO
BY TEST OF IDENTTCAL MATERIAL EXPOSID TG A 20% SALT SOLUTION AT 55 F AND
5% RELATIVE HUMIDITY FOR 5D HOURS WITH NO EFFECT. BURST FRESSURE
DEMONSTRATED BY TEST TC BE GREATER THAN 200 PSIG. TRANSIENT VIBRATIONS,
RANDOM VIBRATICNS, AND CRASH LOADS WERE CERTIFIED BY TEST AND ANA- VSIS,

ACCEPTANCE TEST = EIXTERNAL LEAXK TEST AT 0.5 PSIS FOR 5 MINUTES, MAY
LEAKAGE 0.003 CIM/INCE DIAMETER/FT LENGTH. PROOF TEST AT 1.0 PSIG FOR &
MINIMTES. -

IN-VEHICLE TESTING ~ CABIN FAN DELTA=F IS MONITORED CONTINUOQUSLY WHEN THE
VEHICLE IS POWLRED UF. DOCT INSTALLATION IS INSPECTED FOR DAMAGE PRIOR
TO INSTALLATION OF CLOSECUT PANELS.

OMRSD - CABIN PAN DELTA-F IS MONITORED DURING IVERY TURNAROUND AND SERVES
AS AN INDICATION OF SYSTEM PERFORMANCE.

FLEXIBLE AND HARD DUCTS ARE BEING COMPLETELY INSPECTED PRIOR To FIRST
REFLIGHT OF EACH ORBITER AND ARE ALSC INSPECTED AS AVAILABLE IN
CONJUNCTION WITH Rl {CVAL OF PAMELS/LRU'S. DUCSTS ABE ALSQ INSPECTED
DWRING PERICDIC ZOHAL INSPECTIONS.

{C) INSPECTION

RECEIVING INSPECTION
RAW MATERIAL AND PROCESS CERTIFICATIONS VERIFIED BY INSPECTION.

. CONTAMINATION CONTROL
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CLEANLINESS REQUIREMENTS T2 THE GENERALLY CLEAN (48) LEVEL.
ASSEMBLY / IMS PECTION

INSPECTION VERIFIES THE FOLIOWING: DROCESS REQUIREMENTS RELATIVE To
MATERIALS PREPARATION, FABRICATIGN GF DUCT SECTIONS (INCLUDING DOCT
LENGTH AND WALL THICKNESS) AND CURE CYCLES IN ACCORDANGE WITH REQUIRE-
MENTS, INSTALLATION OF CURED SECTIONE INTO THE DUCT SYSTEM (BONDING,
SPLICING, SEAL COATING, INSTALLATION OF CLAMPS, FASTENERS, TADPE AND
INSULATION) IN ACCORDANCE WITH CRAWING AND SPECIFICATION REQUIREMENTS.

CRITICAL PROCESSES -
CURING I3 YERIFIED BY INSPECTION.

TEETING
THE ATP, WHMICH INCLODES LEAK AND PROOF TESTING, EXAMIMNATION FOR WORMXMAN-
SHIP, FINISH AND DIMENSIONAL FEATURES IS VERIPIED BY INSFECTION.

PACEACTNG AND HANDIIRG
PARTE® PROTECTION AND HANDLING REQUIREMENTS ARE VERIFIED BY INSPECTION.

(D} TAILDRE HISTORY .

"OR ECLIN1NI3T, 9/24/79: 1IN CHECKING DFI CONTAINER AIR FLOW, THE EARIN
ATR SUPPLY PLOW BALANCE INDICATED REDUCED FLOW 70 THE FLYT DIFFUSER. &
FLASTIC BAS WAS FOUND INSTIDE THE INIOT. RETEST YIFLDIED ADEQUATE FLOW.
THIS PRGBLEM WAS NQT A CAR; CLOSED AS A PR, WITH NO CORRECTIVE ACTION. .

CAR AL2915-000, 9/13/83: DURING SCPPLY DUCT PLOW TESTS AT FALMDALT,
REDDCED FLOW WAS NOTED AT AFT FLIGHT DECK DIFFUSER "A®, A WHITE TAS WAS
FOQUND ILODGED IN THE DIFFUSER. CORRECTIVE ACTION = AN "AWARE™ WAS ISSUED
T2 BELF PROTECT TUCTS FROM DEBRIB. MANUFACTURING AND QUALITY AGREED IO
APPLY INSPECTION SEALS ON ALL GPEN DUGT CAVERS,

CAR ACE1S83=000, 5/34/84: WHILE WORKING A TPS AT KSC = REMOVING CAP TO
VERIFY SUCTION LINE, A PARTS TAG (FORM 931-=H) WAS FOUND TAPED IKSIDE THE
LINE. ACTION WAS TRANSFERRED TC CAR ARZOl€=Q00, ON WHICH SEVERAL
CCCURRENCES OF DUCT/LINE CONTAMINATION WERE ACSUMULATED.. .CORRECTIVE
ACTION = LDUOCT INSTALLATION PLANNING WAZ REVISED TO REQUIRE A BUY~OFF OF
VISUAL VERIFICATION THAT THMERE IS NO DREBRIS IN DUCTS JUST PRIOR TO
CLOSEQUT.

(E)OFPERATIOMAL TSE
Ths
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