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SUBSYSTEM :ATMOSPHERIZ REVIT. FMEA NQ 05=-1B =03%30 =¢ REV:0%/07.°5:
ASSEMBLY :HEAT EXCHANGER, WATER CHILLER CRIT. ZUNEC: 12
P/N RI IMCEQL1=-0008~=0020 CRIT. HDW: z
F/¥ YENDOR:ISVTI9751 HAM STD VEHICLE log 103 104
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ITEM:

BEAT EXCHANGER, WATER CHILLER

FUHCTION:
PROVIDES COOLING TOR FOOD HANAGEMTMT (POTABLE] WATER.

ir

FAILURE MODE:
INTERRAL LEAKAGE, WCL TO WCL

CAUSE(S):
MECHANICAL SHOCK, VIBRATION, CORROSION

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

(A} TRANSFER OF CUOLANT FRCM ONE WATER LOQP TO THE OTHER UNTSL TRIZIURI
IN BQTH LOCOPS IS5 EQUALIZED.

(B} NO EFTFEELT.
{¢) PCSSIBLE EARLY MISSION TERMINKATION FOR FIRST FAILURE.

(D} SECOND ASSOCIATED FAILURE (LEAKAGE OF ONE WATER COOLANT LOCF) WILL
CAUSE LOSS OF ALL CABIN COOLING AMD MAY RESULT IN LOSS OF CREW,/VEMIZLE.

DISPOSITION & RATICONALX:
(A)CESIGN (B)TE3T {(C)INSPECTION (D}FAILURE HISTORY (E)OPERATIONAL UsE

(A) DESIGN
HEAT EXCHANGER IS5 A CRES HRAZED/WELDED PLATE~FIN ASSEMBLY. THE HEAT
TRANSFER FLUID IS A HIGH FURITY/LOW OXYGIN CONTENT WATER AND THY SYSTEM
CONTAINS A 10/2% MICRON FILTER. SYSTEM COMPONENTS AND SEALS ARF SFLECT:
TQ BE CCMPATIRLE WITH WATER AND ALCOHOL. THE FIN GEQMETRY IS ¢.020
INCHES IN HEIGHT AND 0.002 INCHES THICK WITH 32 FINS PER INCH.

{2} TE=ST
RCCEPTANCE TEST - PROOF PRESSURE TESTED AT 136~-13% PSIG FOR 5 MINUTES.
ALLOWABLE INTERNAL AND EXTERMAL GHE LEAKAGE RATE oOF 3.2 ¥ 10 EXF -5 500
MAXIMUM AT 30 PSIG. ALLOWARLE FPRESSURE DROP OF 2.1 PSI MAXIMIM AT 450
PPE FLUW. VISUAL INSPECTION OF TUBES,
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SHUTTLE CRITICAL ITEMS LIST = GROITER

QUALIFICATION TEST - QUALIFTED FOR STRESS AND LIFE BY AHALYSIS AND ALZc
BY SIMILARITY TQ THE GSE HEAT EXCHANGER. QVALIFIED FOR VIRRATISN AND
SHOCK BY SIMILARITY TO GSE HEAT EXCHANOER. SURTECTEDR TO RANDOM VWIBRATI:
SPECTRUM ENVELOPE OF 20 TC 80 HI INCREASTNG AT B DB/CQTAVE TO Q.475
G®¥2/HTI, CONSTANT AT 0.075 Gee2/HZ FROM 80 T0 700 HZ, DECEEASING AT 6
DB/CCTAVE FROM 700 TO 2000 HZ FOR 48 MINUTES PER AXIS IN THREE ORTHOGZN:
AZES. DESIGN SHOCK = THREE TERMINAL SAWTOOTH FULSES QF 28 & PEAX
AMPLITUDE AKD 1l MS DURATICON AFFLIED IN BAOTH DIELCTIONS ALCHG EACH oF
THRFE QRTHOGONAL ANES. ;

IN-VEHICIF TESTING -~ SYSTEM LFAK TEST Is PERFORMED AT 45 - 395 psSIG, B
CC/MIN MAX LEAKAGE. LOGPS ARE SERVICED WITH A DELTA oF APPROXIMATELY 1:
BETWEEN THEIR ACCUMULATOR QUANTITIES TO ENABLE DETECTION QOF INTERLOCD
LEANMLGE.

CMRSD - LOOPS ARE SERVICED WITH A DELTA OF APPROXIMATELY 10% BETWEENW
THEIR ACCUMULATOR QUANTITIES TO EINABLE DETECTION QF INTERLOOP LEAMAASE.
PIUMP QUT FRESSURE AND ACCUMULATOR GQUANTITY ARE MONITORED CONTINLCLELY
WHEN THE VEHICLE IS POWERED UP DURING EACH TURHAROUND., WATER IS5 BAMPLT:
PER SPEC SE-5=-0073 DURING SERVICING..

{(C) INSPECTION - .

RECEIYING INSPECTION
RAW MATIRIAL AND PURCHASED COMPONENTS REQUIREMENTS ARE VERIFIZD BY
INSPECTION. PARTS FROTECTION IS VERIFIED BY INSPECTION

CONTAMINATION CONTROL

SYSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIFIED BY INSPEZTIOV,
CONTAMINATION CONTROL PLAN TS VERIFIED BY INSRECTICN. CONTAMINATION
CONTHOL PROCESSES AND CLEAN AREMAS ARE VERIFIED BY INSFECTTION.

ASSEMBLY/INSTALIATION

MANUFACTURING, INSTALLATION AND ASSEMHLY OPERATIONS ARE VERIFIED BY
INSPECTION. SHEET METAL PARTS ARE INSFECTED AND VERIFIED BY INSPECTICN,
SURFACE FINISHES VERIFIED BY INSPECTION. DIMENSIONS VERIFIED BY
INSFECTION

CRITICAL PROCESSES '
WELDING IS VERIFIED BY INSFECTION, ALL WELDS ARE STRESS RELIEVED AFTEIR
WELDING, VERIFIED BY INSPECTION. BRAZING IS5 VERIFIED BY INSFECTICK.

HONDESTRUCTIVE EVALUATICN

HEADER WELDE TO THE TUBEZS ARE PENETRANT AND X=RAY INSPECTED. OTHER
WELDS (MQUNTING PADS AND HEAPER WELDS TQ THE CORES] ARE PENETRANT ANKD
10X MAGNIFICATION VISUALLY INSPECTED., BRAZES ARE VERIFIED BY FROOF AKD
LEAR TESTS.

TESTING
INSFECTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND PLOWRATES ARE
WITHIN SPECIFIED LIMITS. .
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SURSYSTEM :ATHMOSPHERIC REVIYT, FMEA KO 06-1B =g523p -4 REViCS/CTr8:

BANDLING/PACEMZING
HANDLING AND PACKAGING REQUIREMENTS VERIFIED BY INSPECTION.

(3} PAILDRE HISTORY

NO FAILURE HISTORY APPLICABLE TQ INTESNAL LEAFAGE, WCL TO WCOL FAILURE

HODE. THE WATEIR CHILLER HAS sSUCCEsSS: LY PERFQRMED WITHOUT FAILURE
THRCUGH THI DURATICN OF THE SHUTTLE PROGREAM.

(E) CPERATIONAL DSE
TBS .

"w
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