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FAILURE MODES EFFECTS ANALYSIS (FMEA} ~ CRITICAL HARDWARE
NUMEBER: 06-1B-0532-X

SUBSYSTEM NAME: ARS - COOLING :
REVISION: 4 oar2£/m3

PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LBU : HUMIDITY CONTROL HEAT EXCHGR MC521-0008-0002
HAMILTON STANDARD SV7EES04 4
PAAT DATA

QUANTITY OF LIKE ITEMS: 1

FUNCTION:

HEAT EXCHANGER, HUMIDITY CONTROL, REDUNDANT COOLANT LOOPS/SINGLE AR
LOOP

COOLS CABIN AIR BELOW DEW POINT TO CONDENSE EXCESS MOISTURE AND
REMOVE EXCESS CABIN HEAT.
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S5HUTTLE CcRITICAL ITEMS 1LIST = QORBITED
SURSYSTEM :ATMOSPHERIC REVIT. FMEA HO 0a-1B -0532 -1 REV Q3,075
ASSEMBLY tHX-HUM & TEMF CONTROL CRIT. FUWZ: k3]
P BRI iMCS21-0008-0002 CRIT. HOW : z
P/H VENDOR:SV7TS5504-4 HAM 27p VEHIZCLE 192 183 104
QUAMTITY 1 EFFECTIVITY: X X x
s DUAL Loy FHASE(S) * PL IO X OO X bo X 15
+OHE PER SUBSYSTEM
UND? Z A-PASS  B-FASS C-Pad,
FREFARED BY: AFPROVED-DT & ABPR VED-%Y‘[PASA}
DES N. K. DUCNG ES Sl o S5M % fay |
REL X¥. L. STEISSLINGER REL - i EEL .
QE D. s™MICA e 0E 4 i Ll P Eovdids’ O
ITEM: i

HEAT EXCHANCER, HUMIDITY CONTROL, REDUNDANT COCLANT LOOPS/SINGLE A-:
LOoGP

FUNCTICON:
COCLS CABIN AJIR BELOW DEW POINT TO CONDENSE EMCESE MOISTURE AMD RE::?‘

EXCESS {ABTIM HEAT.

FATIORE HODEq
EXTERNAL LEAKAGE, WCL -

CALSE(S) :
MECHANICAL SHUGK, ?IBRATIQH, CORROUSION

EFFECT (S) ON:
(A)SUBSYSTEM {B)INTERFACES (C]KISSION (D)CREW/VEHICLE

(M) Loss or REDENDﬁHCY = LOSS OF ONE WATER COOLMNT LogH,
-
() LOS5 OF COCLING OF AFFECTED WATER coolANT LOOP., FREE WATER IW ZasD:

(C) POSSIBLE EARLY MISSION TERMINATICON FOR L4535 OF ONE WATER CCOLAKT
Lowip . .

(D) POTENTIAL LOSS OF CREW/VEMICLE UPON SUBSEQUENT LOSE OF RESUNDANT
WATER COQLANT LOQP. *

DISPOSITION & RATIOKALE:
(A)DESIGN (B)TEST (C)INSPECTION (D) FAILDRE HISTORY {B)QPERATIONAL USE

A} CESIGH
HEAT EXCHANGER 15 A 347 CRES EBRAZED ASSEMBLY: MINIMUM THICKNESS 0.0332 It
IT IS A CROSS CQUNTER FLOW PLATE-FIN TYPE WITH A TWO PAS5S WATER 5IDF AMT
STHGLE PASS AIR SIDE. HEAT EXCHAMCER AIR PASSAGES HAVE HYDROPHILIS
COATING (ON HALF QF THE AIR FILOW PATH, FROM MIDPOINT TO HEAT EXCHENIER
OUTLET) TCO ENHANCE SURFACE WETTING, TO FRECLUDE OBSTRUCTION oOF THE
PASSAGES 8Y WATER. A "SLURPER" BAR ON THE DOWNSTREAM SIDE OfF THE HEAT
EXCRANGER CONWTAINS A SERIES OF HOLES MANIFOLDED TOGETHER AND CONNECTEZD T
AN AIR SUCTIOH SOURCE ANO HZ20 SEFARATOR. MATERTALE QF CONSTRUCTION
INCLUDE NICKEL WATER FINS AND 347 CRES AIR FINS, PARTING SHEETS AND
HEADERS. AIR FINS ARE Q.20 IN, HIGH X 0.002 IN. THICX X 1€ FIK5 PEX
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SHIMMTLE SRITILAL ItrMs LIET - CRBITER

SUBSYSTEIM :ATMOSPHERIC REVIT, FMEA NOo 06-1B =g532 -1 BEVIQ9/0T/5:

INCH. FUNGUS = UNIT MEETS RT SPEC MC995-0096 PARM. 3.23, “MATERIAD =ic
FROVEN RESISTANCE TO THE TEMPERATURE, HUMIDITY AND $ALT FOG LEVELS o
WHICH THE UNIT MAY BE EXPOSED.

(B) TEST
ACCEPTANCE TEST = EXAMINATION O°F PRODUCT. LEAK TEST = WATER Looy
EXTERMAL AND WATER TO AIR: 3.2 4 160 EXP -4 5008 GHE MAXIMUM OR 0,001
CC/HE QF WATER AT 91-109 PSIA; IKTERENAL WATER TR WATER: 0.001 Qg /uR
MAXIMUM AT 40 +/= 8 FSID. )

QUALITICATION TEIT - SHOCK TEST - 208 TERMIHAL SAWTCOTH DPULSE OF li “S
DURATION IN EACH DIRECTION OF THREE ORTMOGOMAL AXES. SUBTECTED TO RANDH
VIBRATTON EFECTRUM EMVELCOPE OF 30 TO 150 HZ INCREASING AT & DB/OCTAYTE T°
9.03 G**2/HZ, GONSTANT AT .03 Gwe2/MZ FROM 180 TO 1000 HZ, DECREASING .
s RDRAOCTAVE FROM LoOGC TO 34900 HI FoOR 42 MINUTES PER AXIS IN THREL
ORTHOGONAL AXES. AIR FLOW PATH PRESSURE DROP TEST UNDER THE FOLLOW®um
CONDITIONS: WITH WET AIR, 0.8 INCKES HI0 MAX AT 1411 LB/HR: WITH D=y
AIR, 0.6 INGHES H20 MAM AT 141l LA/HR; WITH SLURPER WET, 2.2 INCHES H23
HMAX AT 5.5 CTM. L

IM=-VEHICLE TESTING -~ SYSTEM DECAY TEST IS PERFOFEMED AT BE = 95 PSIG, d
CC/MIN MAX LEAFAGE. PUMF OUT PRESSURE AND ACCUMULATOR QUANTITY ARE
CONTINTOUSLY MOKITDRED WHIN THE YEHICLE I35 POWERED UP AND SIRVE kX aXN
INDICATION QOF EXTERMAL LEAXAGE.

OMR5D - PUMP ACCUMULATOR QUANTITY AND QUTLET PRESSURE ARE CONTINUIUSLY
MONITQRED WHILXZ THE VENICLE 15 POWERED UP DUEIHG EACH TURNARCUND, ANC
BERVE AS AN INDICATICN OF EXTERNAL LEAKAGE. "WATER IS SAMPLED PER SFEC
SE-5-0073 CDURING SERVICING.

{C} INSPECSTION

RECEIVING INSPECOTION '
FAW MATERTAL AND FURCHASED COMFONENTS REQUIREMENTSE ARE VERIFIED RY

INSPECTIUN. FPARTS PROTECTION IS VERIFIED BY INSPECTION ~

CONTAMINATION CONTROL

SYSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIFIED BY INSPECTION.
CONTAHINATION CONTROL PLAN IS YERIFIED BY INSPECTION. CONTAMIWNATZCOM
CONTROL PROCEESES AND CLEAN AREAS ADRE VERIFIED BY INSPECSTION.

ASSEMBLY /INSTAITATION

MANUFACTURING, INSTALLATICH AND ASSEMBLY OPERATIONS ARE VERIFIED BY
INSFECTION. SHEET METAL PARTS ARE INSPECTELD AND VERIFIED BY INSPICTICN.
SURFACE FINISHES VERIFIED DY INSPECTION. DIMENISIONS VERITFIED BY
INSPECTION

CRITICMAL FROCESSES
WELDING IS VERIFIED BY INSPECTION. ALL WELDS ARE STRESS RELITVED AFTIR
WELDING, VERIFIED BY INSPECTION. BRAZING IS VERIFIED BY IMNSPECTION.

NONDESTROCTIVE EVALDIATION

EEARDER WELDS TO THE TUBES ARE PENETRANT AND X-RAY IWSPECTED., OTHER
WELDS (MOUNTING PADS AND HEADER WELDS TO THE CORES) ARE PENETHAHT 2NC
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SUBSYSTEM :ATMOSPHERIC REVIT,
10X MAGNIFICATION VISUALLY INSPECTED. BRAZES ARE VERIFIED BY ERCCF ANS
LEAKX TESTE.

TESTING
INSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND FLOWRATFS A

WITHIN SPECIFIED LIMITS.

HANDLING/ PACKAGING
HANDLING AND PACKAGING REQUIREMENTS VERIFIED NY INSPECTION.

{0} PAILIORE HIITORY
HO FAILURE HISTORY AFPLICABLE TO EXTERNAL LEAFKAGE, WCL FAILURE HOCE.

FAILURE THRQUGH THE CURATION OF THE SHUTTLE PROGRAM.

(E) DPERATIONAL OSE
TBS.

"
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