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. ‘SHITTLE CRITICAL ITEMS LIST ~ ONBITER NUMEXR: 04-131-0301-X
' SURSYETEM WANE: ARS COOLING

REVISION © AL/07/9%
CLABBRIFIATIOR EAME FART EUMNBER
1R 1 CAEIN FAN & DEERIES TERAD MEEZ1-0008=-0311
ERT

2 FAN - BUIESER7

QUANTITY OF LIFE ITENN:t 2

DEACRIFTICN/FUNCTION
FAN ARD DEBRIS TRAP ASSY - CABIN AIR REVITALIZATION

TWO INDEFERDERTLY CONTROLLED FANS LOCATED IN A COMMON FAN PASKAGE TO
CIRCILATE CREW CABIN ATR FOR CU2 AND HUMIDITY REMOVAL, TEMFERATURE
CONTROL AN FLIGHT DECK AVIONICS COOLING DURING GROUND AND ORETTAL
OPERATIONS. ONZ FAN PROVIDES THE REQUIRED FLOW DURING NORMAL
OPERATIONS.
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SETITLE GEITIGAL ITENS LIST - ORDNITER NUMBER: C&-1F1-0301-0)

SUBBIBTENMI ARS CXOLING
LRO ;CABIM FAN & LEBRIS TRAP
ITEK NAXEB: FAN

EREVILION! 11/07/88

CRITICALITY OF THI8
FAILURE MODE:1R2

FAILUREE MCDR:

LOSS OF OUTPCT ATR FLOW, INCIDDING FEDUCED FLOW

XKISAION THALE]

Lo 1IFrT-0OrF
oo ON-~-DRALT
DG IE=-QREIT

VRNETOLR/PAYLDAD /XIY EFFECTIVITYL
i

CADER!

102
103
104

COLUMSTA
. DISCOVERY
ATLANTIES .

PHISICAL BINDING/JAMMING, lOSS OF ELECTRICAL PUWER, CONTAMINATION

CRITICALIYY 171 DURTYA ANY NISSION PEASE O ARORY? N

FEDUNDANCY BCEXEN 1) PASS
) N/A
c) Pass

i)

)

SCREEN B I8 W/A NECAUSE REDUNDANT FAN I5 IN STANDBRY.

= FAILURE EITECIS =

06-1B 2



PAGE: 4 FRINT DATE: 11/07/8
SEUTTLE CRITICAL ITENS LIST = ORMITER WUXEZIR: O8-1R1-0301-61

(A) ATRATETEM:
LOSE OF OMX REDUNDANT FAN. INTERRUPTION OF ATR PLOW.

(B) INTERYACING SUDSIETEM(E):

UNTIL CORRECTING ACTION IS IMFLENENTED, AIR FLOW LOSS RESULTS IN AIR
CUALITY DEGRADATIUY [INCREASED CABIN TEMF, REDUCED COZ AND WATER
REMOVAL) , LOSE OF FLIGEY DECK AVIONICS COOLING, AND POSSIBLE LOSS OF
SMOKE DETECTION CAPABILITY. :

{C) EIEATIOW
POSSIBLE ZARLY MISSION TERNINATICN.

(D) CREW, TEEICLE, AWD ELEMENT (8]}
NO FE¥TECT.

RATIQEALE TOR CRITICALITY: '

FURCTIONAL CRITICALITY EFFECT - SECOND ASSOCIATED FAILORE (lLOSS OF
REDUNDANT FAN) WILL CAUSE LOSS OF AVIONICS COOLING AND MAY RESULT IN
OVERHEATING AND FAILURE OF FLIGHT DECK AVIOHICE, POTENTIALLY CAUSTNG
LCas OF CREW/VEHICLE, '

= DISPOSITION RATICNALE =

{A) DESATOM:

FAN I35 AXIAL TLOW TYFE DRIVEN BY A 3 PFHASE, 400 HZ, 115 VOLTS/DHASE
INDOCTION TYPE EBLECTRIC NOTOR. FAN HAS A CYLINDRICAL ALUMINTM HOUSING
AND ALUMINUM IMPEIINR.  THE DESISH OPERATING LIFE I3 25,490 ROURS
MINTMIM. THE FANS ARE FON TO PAILURE. EPARTNGS ARE PRECISTION

BALL BEARINGS OF THE DEFEF GROOVE TYEE AND ART PRELAADED ™ SCr™

A MANNER AS TO MINWNIMIZE THE REFFICTS OF INDUCED ENVIRONMNPNTS UROK
PERFORMANCE OF THE FAN, THE BINDING OF ROTATING PARTS_ FAILURE CAUSE IS
MINIMIZTED BY EXARTHG SELECTION, UPETREAM FILTRATION AND CLEARANCES
AETWEEN ROTATING AND ETATIONARY PARTS. THE BEARTNGS SELECTED ARE MROM
A FAMTLY OF BEARINGS WEICH HAVE BEEN OPERATED FOR 120,000 HOURS AND
ntmmmummwmmtmnmh BEARTING
NEAR I8 MINTMIZED BY BALANCING THE ROTATING ASSINERLY ON ITS OWN.
BEARTNG TO A REQUIREMENT OF 200 NICRO OUNCSE INCHES ARD USE OF HIGE
LIOBERTOITY, EIGH TEMPFERATURE TOLERANT GREASE, FRYTUX Z40A0. THE
UPETREAM FILTER IB 40/70 MICRON WHILE CLEARANCES AFTWEEN ROTATIEG AND
STATIONARY PARTS ARE 0.004 INCHES (127 MICROMS). THE MOTOR 1S
DESTICNED T0 MEET A SEC TEMPERMITRE RISE. MOTOR WILL CORTINUE TO
OFERATE ON TWO PHAEEE. THE ELECTRICAL DISTRIBUTION EYSTEM DYRAMIC
CONPONENTS ARE DERATTED EEE PARTS. THE CONNECTORS ARY FER MIL-C=18539.
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SETUTTLE CRITICAL ITEME LIET — ORAITER NUMBER: 046=231-9301-01

{3) TEET:
DURING MANUFACTTRING BGILDUOP LDIELECTRIC WITHSTANDING TEST Is
PERFORMED .

ACCEPTANCE TEST = ELCH FAN 15 DUENED=~IN FOR AT LEAST SIX WOURS.

DURING ATF THE PONER IRAIN AND POWER FACTOR AREY MEASURSD. INSULATION
RESTSTANCE 100 HEGOEM KINIMOM WITH 2300 VDO APPLIEDL. PAN PERFORMANCE IS
VERTFIED FOR AIRFLOW AND DELTA-P WITH THREE PHASE AND TWCO PHASE DPOWER
EOPFPLY.

QUALIFICATION TEST = FAN PACEAGE ASSEMELY SURJTECTED TO RANDOM
VIHRATION SPRECTRUM ENVELCSPE OF 30 TO 150 BRI INCGREASIHG AT § DB/DCTAVE
TC 0.09 G*ud /HI AT 150 HI, COMNSTANT AT ¢0.09 Guel/HZI FROM 150 TO 900 HZ,
DECREASTNG AT 3 DE/SOCTAVE FRON 900=2000 HI FOR 48 MINUTEE PER AXTE IN
THREE ORTHOGONMAL, AXES. DESIGN SHOCK = THREE TERMINAL SAWICOTH PULSES
OF 20 ¢ PEAR AMPLITUDE AND 1l X5 DURATION APPLIED IN BOTH DIRECTIONS
ALONG EACH QOF THRER CRTHOGOMAL AXES. EALY SPRAY TEST WITH SOLOTION OF
FIVE PARTS OF SALT BY WEIGHT AND BO% RE FOR 130 EOURS, CYCLED BETWEEN
&0 AND 130F.

IH-VEHIULE TESTING — FAN FERFORMANCE (ON/CPFF) IS VERIFIED IN BOTH
MANUAL AND REMOTE MCDES, AND DELTA-P IS VERIFIED. THREE PHASE
OPERATION IS VERIFIED. FAN WITH LOWER FLOW RATE IS DSED TO VERIZFY
SUTPLY [XICT ATR- FIOW. DEI-'I‘!.—P IS CONTINDALLY MONITCRED WHEN VEMTICLE
15 POWERED UP.

CMRED - PERFORMANCE OF THE CABIN FANS IS VERIFIED DURING RACH
TURNAROUND. TXE CAEIN FAN DEERIS TRAP IS INSTALLED ANYTIME TEE CABIN
FANS ARE OPERATED AND IS CLEANED DURING EVERY TURNARCUND.

{€) INSPROTION:
RECEIVING INSPRCTION
FAW MATERTAL VERIFIED. -

CONTAMINATION CONTROL .
CORROSION FROTECTION PROVISIONS AND CONTAMINATION CONTROL PLAM
VERIFIED BY INSTECTION.

ASSEMBLY/ INSTALLATION

FARTS FROTECTION, MANUFACTURING PROCESS, INSTALLATION AND ASSEMELY
VERIFIED BY INSPECTION. TORQUE vm.trm BY INEPECTION. LUBRICANT
APPLICATION VERIFIED BY INSPECTION.

HONDESTRUCTIVE IVALOATIION
DYE PENETRANT AND X-RAY OF WELDS IS VERITIED BY INSPECTION.

CRITICAL PROCESSES
ELECTRICAIL, TERMTHATION VERIFIED BY INSPECTION. WELLING IS VERIFIEFD BY
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BEUTTLE CRITICAL ITEMS LIST - ORBITER  NUMBERI D§-183-0301-03%
INSPECTION. g

TESTING

PERPORMANCE TEST AND CLEANLINESS VERIFICATION CONDUCTED.
BANDLING/PACTAGTNG

AANDLING AND PACKAGING REQUIREMENTS VERIPIED BY INSFECTION.

(D} FAILURE NIBRTORY:
THREE FAN FAILURES HAVE OCCURRED:

(1) CAR A2B86-010, 4-=6-75. ONE FAN DID HOT START DURING OV101 ALT
CHECXOUT. TWO OF THE THREE CIRCUIT BREAKERS IN THE POWER DISTRIECTION
SYSTEM WERE FOUND T HAVE TRIFPED. THE MALPUNCTION WAS ATTRIBUTED TO
SOME FRODLIN WHICH CAUSED ONE FOWER PHASE TO TRIP.  THEEN WHEN THFE PAN
¥AS ACTIVATED THE TWQ CIRCUIT BREAKERS RECEIVING POWER TRIPPED. =R
ANGMALY DISAPPEARYD DURING TROUBLESHOCTING AND THE PAM EURSEQUENTLY
OPERATED PROPERLY. NO CORRECTIVE ACTION; UNEXPLAINED ANCMALY.

{2) CAR ACI235-010, 6~4=52. DURING A CABIN NOISE SURVEY AN oV-102
AFTER 873-3, FPAN B WAS FOUKD IO BAE NCISY. DEBRIS WAS ¥FOUND IN THE FAN
BOUSING, NWICES WERE FOUND IN THE IMPELLFR BLADE TIFS. THEE BIARING ON
THE IMFELLER END OF THE SHA®T WAS LIGETLY BRINELI®D, EEARING GREAST
WAS ADEQUATY IN AMOUNT AND CONSISTENCY. CAUSE OF THE BRINELLING WAS
CRNSIDERED TO BE ASSEMBLY DAMAGE AND EHOCK LOADTRG ON THE BEARTHG WHEN
SOLID DEBRTS PASSED THROUGH THE FAN, BRINELLING OF THE BEARTING AND
MEWM“MMIWHMMMPMSRESULEDIH

FROCEDURE WA ADEQUATE. APFTER CAR CLOSEOUT, FILTERS WERP FESIZED {FROM
J00 MICRON T 40/70 MICRON) , PRECLUDING CONTAMINATION.

{3) CAR ADOIS3-010, 10=-10-85, DURING OV-099 CHECEOUT, FAN B EXHIEITED
ARNORMAL NOISE AND VIBRATION THRGUGH ADTACENT STRUCTURE. '
INVESTIGATION REVEALRD IMPELIZR BLADY DAMAGE CAUSED BY THE
INTRODUCTION OF A POREIGN ORYECT INTO THE FAN HOUSING. THE ORTECT WAS
NEVER FOUND. THE IMPELIFR HAD RUBBED A 90 DEGREY ARC ON TEE HOUSING.
MIWDHHFIHTHDWHMWMGHMIHEIEE or
TEE IMPELLER BLADE HUB. CORRECTIVE ACTION = NCR 11258 WAZ ISSUED To
ESTABLISH CONTAMINATION CONTROL FRACTICE AND PROCELURES.

{E] OPERATIONAL T¥E:

1. £REW ACTICH
FAN PERPOURMANCE DEGRADATION TROUBLESHCOTING AND AFFROPRIATE FOLLOW
ON PROCEDURES ({POWERDOWN) .

2« TRAITNING
A. CURRENT ECLSS TRAINING COVERS THY® GENERIC FFFECT OF THEIS FAILORE.
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SHTITLE OCRITICAL ITIME LIST - OLBITRER EUMBER: D4=131=0301=01

B. CURRENT FOF CONTATINS AFPLICABLE CONTINGENCY FROCEDURES PCOR TED
EFFECT OF TEE FAILURE.

1. OPERATIONAL CONSIDNERATIONS
A. REAL TIME DATA EYSTEM ALLOWS FOR GROUND NONITORING.
B, RETERENCE CUHRENT LOSS/FAILDURE FLIGHT RITLEE.
¢. POTENTIAL 1OSS QF 00 CONTROL; USE QF LES MAY B RECUIRED.

ol -

-

= APPROVALE =

RELIABILITY ENGINEERING: N. L. STEISSLIN

DESIGN ENGINEERING r N. XK. DOONG J% H

QUALTTY ENGINEERTNG 1 D. R. ETQICA :

HASA RELIMABILITY 1 H o= AR

NASA DERSICH ] : ==
H H
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