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ASSEMELY ATR DUOTS CRIT. FUNC: 2
P/N RI IVOT0=612300C CRIT. HDW: 2
P/N BRI IME276=0024 VEHICLE 162 lod 104
P/N VENDOR: EFFECTIVITY X x 4
QUANTITY :1 SET PER VEHICLE FHASE(S5): PL Lo X OO0 XDO LS
. "R A=
PREPARED BY: ARFROVEDw E L4
DES N. X. DUONG Kl-ngg 97 - SaM
REL N. L. STEISSLINGER7{ERRL REL *af
QE D. STOICA .11.‘:“ QE
ITEMy
CUCT SECTIONS, SARIN SUPDLY ATR
FUNCTION:

FROVIDE SUFPLY AIR FLOW PATE FROM THE OUTLET .7 THE HOMTIDITY CoONTRIL
HEAT EXCHANGER OP THROUGH THE MIDDECK TO THE FLIGHT DECE DISTRIBUTION
DUCTS FOR THE COMMANDER, PILOT, AFT FLIGHT DECE, AND SLEELFP EWATIONS.
P/H'S VOT70-413115, 116, 117, 113, 119, 430, 432, 605, 6086, %07, €09, €11,
$l2, 613, 614, 615, 617, S1M, €21, 781, 764, 765, 765, 791,

FAILURE MODE: .
EXTERNAL LEAKAGE {DUCT PUNCTURE AS WORST CAST)

CAUSE(S) 1
FURCTURE, ABRASION, MATERIAL DEFECT

EFFECT(S) ON: .
(A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEEICLD

(A) SLIGHT DECREASE IN CARIN FAN DELTA-D.

{B)}) EFTICT VARIES DEFENDING ON LOCATION AND MAMSNITUDE QF THE LEAK. WQORST
CASE EFFECTS RESULT IN LOSS OF CABIN AVIONICES COOLING.

(€} POSSIBLE LARLY MISSION TEIRMINATION BASED UPON MAGNITUDE OF LEAK.

(DY NC EFFECT. EARLY #ISSICH TERMINATION WILL PRECLUDE LOSE OF
CREW/VEHICLE,

DISPOSITION & RATIONALE;: -
(A}DESIGN (B}TEST (C)INSPECTION (CYFAILITRE BISTORY (B)OPERATIONAL USE

(A} DESIGN
THE CULLECTION RETURN AND DISTRIBUTION SUFFLY DUCTS ARE RIaT
EROXY/ARAMID SECTIONS NOMINALLY ABOUT 15 INCHES LONG AND PREFORMED TO FIT
THE CONTOUR OF THE VENICLE AT THE INSTALLATION 5ITE. SECTIONS ARE HARD
MUUNTED TO STRUCTURE 3Y A BRACKET/BAND CLAMP ASSEMBLY. A 0.50 INCH
STRESS RELIEF GAF 15 PROVIDED BETWEEN DUCT SECTIONS. THIS GAP IS5 ERIDGED
BY FLEXIBLE SILICONE/FIBERGLASS SLEFVES WELD IN FILACE BY BAND CLAMPS AKD
CROOVES THAT ARE PREFQRMED INTS EACH DUCT SEGMENT, DUCT BRANCHES LEADING
TO AVIONICS BOXES ARE PREFORMED INTO THD MAIN DUCT SECTIONS OR MOUNTED 13
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THE MAIN DUCTS VIA PREFORMED INTERFACE FPITTINGS. DieTS ARE PROTECTED
FROM DAMAGE WY CLOSEDUT PANELS, :

PLEXIBLE DUCTE OF SILICONE/FIBERGLASS FABRI® OVER ETEXL HELICAL SPRING
WIRE ARE USED ASB REGUIRED AT THE DUCT/AVIONICE BOX INTERFACE, BAND
CLAMPS ARE USED TO HOLD FLEXTIBLE DUCTE TG LRU AND RIGID LUET INTERFACES,
FLEIXIBLE DUCTS ARE FROTECTED FROM DAMACE BY CLOIPGLMT PANELS.

() TEST
RIGID DUCTS:
QUALIFICATICN TEST - TESTS OF SIMILAR MATERIAL SBOW THAT RIGID
EPCXT/ARAMID DUCTS ARE UNAFFECTED BY HUMIDITY AND TEMPEBATURE WITHIN THE
LINITS IMPOSED BY THE CARIN ATMOSFRERE. TENSILY STRENGTH (%500 ESI)
REMAINED INWCMANGED AFTER EXPOSURE TO 100 PHM QZONE AT 70 F POR icoo
HOURS. TOLERANCE TO SALINITY WAS DEMONSTRATED BY AMALYSIS BASED ON TES<S
OF SIMILAR MATERIAL IN SALT WATER FOR 125 DAYS. TRANSIENT VIBRATIONS,
RANDCM VIRRATIONS, AND CRASH LOADS WERE CERTIFIED BY ANALYSIS.

SHUTTLE CRITICAL ITEMS LTET = ORBITER

FLEXTOLF DOOTE:

QUALTFICATION TEST = THE SILICONT/PIBERGLASS FLEX LUCTS WERE CERAIFIED B
SIMILARITY AND WERE SHOWN TO WITHSTAND TEMPERATURES FRCOM -60 F TO £00 F
WITHOUT PROBLEMS. NON-NUTRIENT TO FUNGUS DEMONSTRATED BY TEST. SALINTT
TOLERANCE DEMOMSTRATED BY TEST oF IDENTICAL MATERIAL EXPOSED TO A 20% .
SALT SQLUTION AT 95 F AND 5% RELATIVE HUMIDITY FOR S0 HOURS WITM NO -
EFFECT. BURST PRESSURE DEMONSTRATED BY TEST T BE CREATER THAN 200 PSIG. .
TRANSIENT AND RANDOM VIBRATIONS WERE CERTIFIED BY TEST OF THE SIMILAR

DUCTS AND CRASH LOADS BY ANALYSIS.

ACCEPTANCE TEST = EXTIRNAL LEAR TEST AT 0.5 PSIG FOR 8 MINUTES. MAX
LEAKAGE f.008 CFM/INCH DIAMETER/FT LENOTH. PROOF TEST AT 1.0 P318 POR S
MINUTES. ‘

IN-VEHICLE TESTING - SUPPLY AIR FLOW DISTRIBUTION IS MEASURED USING A HCT
WIRE ANFMCOMETER AT COMWPLETION OF ASSEMBLY OF BACH VEHICLE, CABIN FAX
DELTA-P 15 MONITQRED DURING THIS TEST AND THE DELTA=P CAM EE USED AS A
REFERENCE POINT TO DETECT MAJOR FLOW RESISTANCE CMANGES IN TME DUCT
SYSTEM. DUCT INSTALLATION 1§ INSPECTED FOR CAMAGE PRIOR TO INSTALLATION
OF CLOSEDUT PANTLE.

CMREC - CABIN FAN DELTA-F IS MONITORED DURING EVERY TURMARDUWD AND SERVES
AS AN INDICATION QF SYSTEM PIRFORMANCE/EXTERNAL LEAXAGE, ]

FLEXIBLE ANGC MARD DUCTS ARE BEING COMPLETELY INSPECTED PRIOR TG FIRST
REFLIGHT OF EACH ORBITER AND ARE ALSQO INSPECTED AS AVAILAMLE IN
CONJUNCTION WITH REMOVAL OF PANELS/LRU'S., DUCTS ARE ALSO INSPECTED
DURING PERIODIC TGMAL INSPECTIONS.

OMRSD CHANGE IN HD!L'EI TO PERFORM A NEGATIVI PRESSURE TEST ON FLIGHT DECK
AVIONICS TQ VERIFY MINIMUM PRESSURE REQUIREMENTS.
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(€} INSPECTICH

RESEIVING INESPECTICON.
CERTIFICATION OF MATERTAIS AND FROCESZES IS VERIFIED BY INSPECTTON.

CONTAMIRATION CONTROL
CLEANLINESS REQUIREMENTS VERIFIED BY INSPECTION.

ASSPWBLY/INSTALIATION
INSPECTION VERIFIES THE FOLLAWING: PRCCESS RTOUINIMENWTS FELATIVE =
HATZIRIALE FPREPARATION, FABRICATION OF DUCT SECTIONS (INCLUDING buoT
LENGTH AND WALL THICTNESS) AND CURT CYCLES IN ACCURDANCE WITH ReoUTzrT-
MENTS, IHSTALLATION OF CURED SECTIONS INTO TME DUCT SYSTZM (BONDING,
SPLICING, SEAL CCATING, INSTALIATION OF CLAMPS, PASTENERS, TAPT ANG
INSULATION) IN ACCORDANCE WITH DRAWING AND SPECTFICATION REQUIRATMENTS.,

ERITICAL PROCESEEE
EYRING IS5 WERIFIED BY INSPECTION.

TESTING H
TEE ATP, WwWidlcH INCIOTES LEAYX AND PEUOF TESTIHG, EZAMINATTION =00 Wopswi-
SEIT, FINISE AND DIMENSICKAL FEATURES IS VERIFIZD BY INSFECTION.

PACYAGING ANT HANDLING
FARTS PROTECTION AND HAMDLING RECUIRIMENTS MRS VERIFIED EY INSTCoT=ry,
{D) TAILTRE EISTORY
THERL IS M@ FAILURE HISTORY OF THE RIGID OUCT. TEE FLEXIBELE DUCTS EATT
DEVELSPLD WINCR LEAXE THAT HAVE BEELN CAUSTD EY ADRASION AND PUNCTURE U
TS INTERFERING WITH TEE SURROUNDING STRUCTURT. HONE 4F THE LTAKAST *=
CATT HEAS RESULTED IN SIGNIFICANT AIR FTLCW REDUCTION T30 GCAUSE OVEREIATTINC
AHD SUBSEQUENT FAILURE QF AVIONICS EQUIPHENT. A REDESIGK IS IN PROCRESE
WHICH WILL REPLACE THE STEEL SFPRING IN THE DUGCT WITH A NYLON SFRING AND
THE FIBERCLASS SILICON SHEATH WITH ARAMID/SILICCH FAERIC. CAR AEILET =0T,
CATED 7/15/87, WAS QPENED ACAINST DUCTS HREMOVED DURING OSAMPLE-E
INSPECTION OF QV¥=101 DUOCTS. IT REMAINS QPEN PEMDING REDEDSISH,

{E) OPERATIONAL TUSE
TBS.

AR=1R = 2R7



