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SHUTTLE CRITICAL ITEM$ LIST - ORBITER
SUBSYSTEM :ATMOSPHERIL REVIT. FMEA NO 05=1B =0851p -3 REV;08/07,/¢

AGSEMBLY :MEAT EXCHANGER, WATER CHILLFR CRIT. FUNC: 1m
P/N RI MCE21-0008~0020 CRIT. HDW: 2
P/N VENDOR:SV7T2979] HAM S0 YEHICLFE o2 1o3 104
QUANTITY 1 EFF=CTIVITY: x X X

iONE PER SUBS _STEM ; H PL Lo X Q0 X po x e
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ITEN:
HEAT EXCHANGIR, WATER CHILLER

FONCTION: .
'FROVIDES COOLING FOR FOOD MANAGEMENT (POTABLX) WATER,

FAILURE MODE:
RESTRICTED FLOW, WCL -

Ll g

CAUEE(S):
MECHANICAL SHOCX, VIBRATION, CORROSION, CORTAMINATION

EFFECT(S) OM:
(A)SUBRSYSTEM (B) INTERFACES (C)}MISSION (D) CREW/VEHT L2

(A ) TV T I oA S~ e RADATION = REDUCED OR LOST COQLING CAFAREILITY o7 CNE
WATER COOLANT LOOF.

(B) HO EFFECT. REDUNDANT IoGP FROVIDES CDOLING.

{C) POSSIBLE EARLY MISSTON TERMINATION FOR LASS OF ONE WATER COOIAMNT 1oz
FOR CABIN AVIONICS COULING.

{D) POTENTIAL LOSS of CHEW/VEHICLE UPoN SUBSEQUENRT LOSS OF REDUNDANT
WATER COOLANT LOGF., SCREEN B IS N/A BECAUSE REDUNDANT LooP 1Is
INCPERATIVE UNTIL REQUIRED.

DISPOSITION & RATTONALP:
{M)CESIGH (B)TEST (C) INSPECTION (D} PAILURE HISTORY (E)QPERATIONAL USE

(A} DESIGN
HEAT EXCHANGER 15 A CRES ERAZED/WELDED PLATE=FIN ASSEMBLY., THE HIAT
IRANSTER FLUID IS A MICH PURITY/LOW OXYGEN CONTENT WATER AND THE SYsTow
CONTAINS A 10/25 MICRON FILTER. SYSTEM COMPONENTS MND SEALS ARE Sr-coTr.
TO BE COMPATIBLE WITH WATER AND ALCOHOL. THE FIN SEQMETRY I5 0.020
INCHES IN MEIGHT AND 0.002 INCHES THICK WITH 13 FINS FER INCH.
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{B) TEST
ACCLPTANCE TEST = FROOF PRESSURE TESTED AT 13€-139 PSIC FOR & MINUTES.
ALLOWABLE INTERNAL AND EXTERNAL GHE LEAKAGE RATE OF 3.2 X 10 EXP =6 scrc
MAXIMUM AT 90 PSIG, ALLOWABLE PRESSURE DROP OF 2,1 PSI MAXIMIM AT 5=
FPH FLOW. VISUAL INSPECTION OF TUBES.

QUALIFICATION TEST - QUALIFIED FOR STRESS AND LIFE BY ANALYSIS ANS ALSD
BY SIMILARITY TO THE GSE HEAT EXCHANGER. QUALIFTIED FOR VIEBRATION AMND
SHOCK BY STMITARITY TO GSE HEAT EXCHANGER. SURTECTED 10 RANDOM YIIRATTC
SPICTRUM ENVELOPE OF 20 TO 80 HZ INCREASING AT & DB/OCTAVE TO 0,075
cewl/HZ, COMSTANT AT 0.075 Grwi/HZ FRON 40 TO 700 HZ, DECRERSING AT &
DR/OCTAVE FROM 700 TQ 2000 HZ FOR 48 MINUTES PER AXIS IN TEREE ORTHOGSN:
AXES. DESIGN SHOCK = THREE TERMINAL SAWTOOTH BULSES OF 20 § PERAR
AMFLITUDE AND 11 MS CURATION APPLIED IN BOTHE DIRFCTIONS ALONS £ACH aF
THREE ORTHOGOMAL AXES.

IN=VEHICLE TESTING = PUMP CHECKES ARE PERFORMED AND PUMP OUT PRESSURE It
CUNTINUQUSLY MONITGRED WHEN THE VENICLI IS POWERED UP: SERVES AS AH
INDIGATION OF BLOCRAGE IN THL LOOF.

OMRSD « PUMP QUTLET PRESSURE IS CONTINUQUSLY MONITORED WHEN THE VIH-onr
15 POWERED DF DURING EACH TURNAROUND AND SERVES AS AN INDICATION OF
BLOCFAGE IN THE LOOF. - WATER IS SAMFLEID PER SFEC SE-S5=0073 DURING
SERVIZING, '

(C) INSPECTICON

RECEIVING INSPECITON
RAH MATERIAL AND PURCHASED COMPONENTS REQUIREMENTS ARY VERIFIED BY
INSPECTION. PARTS PROTECTION [5 VERIFIED BY INSPECTIAON

CONTAMINATION CONTROL

SYSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIFIED BY INSPECTICN.
CONTAMINATION CONTRCL PLAH IS VERIFIYD BY INSPECTION. CONTAMINATION
CONTROL PROCESSES AND CIEAN ARTAS ARE VERIFIED BY INSPECTION.

ASSEMBLY/IHSTALIATION

MANUFACTURING, IMSTALLATION AND ASSEMPLY QPERATIGNS ARE VERIFIED BY
INSPECTION. SHEET METAL PARTS ARE INGPECTED AND VERIFIED BY INSPEOTICN.
SURFACE FINISHES VERIFIED BY INSPECTION. DIMENSIONS VERIFIED BY
INSFECTION

CRITICAL PROCESSES
WELDING IS VERIFIED BY INSFECTION. ALL WELDS ARE STRESS RELIEVED AFTTR
WELDING, VERIFIED BY INSPECTION. BRAZING IS5 VERIFIED BY INSPESTION.

NONDESTRUCTIVE EVALDATION

HEADER WELDS TO THE TUBES ARE PENETRANT AND X-RAY INSPECTED. OTHER
WEILDS (MOUNTING FADS AND MEADER WELDS TO THE CORES) ARE PENETRANT AND
10X MAGNIFICATION VISUALLY INSPECTED. BRAZES ARE VERIFIED BY PROOF AND
LERX TEESTS.
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TEETING

INSPECTION VERIFIES THAT RESULYS OF ACQEPTANCE TESTING AND FLOWRATIS Ans
WITHIN SPECIFIED LIMITS.

BEANDLING / PACEAGING
HANDLING AND PACKAGING REQUIREMEMTZ VERIFIED BY INSPECTION,

{C) FAILORF EISTORY

HO FAILURE HISTORY APPLICABLE TO RESTRICTED FLOW, WCL FAI-HRI MOQE. TEZ
WATER CHILLER HAS SUCCESSFULLY PERFORMED WITHOUT FAILURE THRCUGH THE
ULRATION OF THEE SHUTTLE PROGRAM.

{E) OPERATIONAL UZE
THS.
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