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ITEM:

HEAT EXCHANGER, WATER CHILLER

FUNCTION: :
PRUVIDES COGLING FOR FOOD MAMAGEMENT (POTAEBLE) WATER,

w

FAILITRE MODE:
INTERNAL LEARAGE, WCL TO FCTARBLE WATER .

CADISE(S) «
MECHANICAL SHOCK, YWIBRATION, CORROSION

EFFECT(S) ©ON:
{A} SURSYSTENM (B) INTERFACES (C)MISSION (D) CREN/VEEICLY

f{A) LOSS OF ONE WATER S0QLANT Loop?
(B8] POTARLE WATER CONTAMINATED BY COOLANT WATIH.

(C) POSSIBLE EARLY MISSION TERMINATICN FCR LOSS OF GNE WATER CCOLANT
LaGF. i

(D) CPEW EXPGSED TO CONTAMINATED POTABLE WATER. POTENTIAL LOSE OF
CREW/VEHICLX UPON SUBSEQUENT LOSS OF REDUNDANT WATER COOLANT LoQr.
SCREEN P IS N/A BECAUSE REDUMDANT LOGP I3 INGPERATIVE UNTIL REQUIRED.

DISPOSITION & ﬂTIWﬂ:
(A)DESIGN (B)TEST (C)INSPECTION (D)FAILDRE HISTORY (E)OPERATIONAL USE

(A) DESIGN
HEAT EXCHANGLR IS A CRES BRAZED/WELDED PLATE-FIN ASSEMBLY. THE HEAT
TZANSIER FLUID IS A HIGH PURITY/LOW OXYGEN CONTENT WATER AND THE SYS<rw
CONTAINS A 10/2% MICROH PILTER. SYSTEM COMPONENTS AND SEALS ARE SE-T—f
TC BE COMPATIBLE WITH WATER AND ALCCHOL. THE FIN GEOMETRY IS G0.020
INCHES IN HEIGHT AND 0.002 INCHES THICX WITH 33 FINS PER INCH.

(B) TEST

ACCEPTANCE TEST - PROCY PRESSIUEE TESTED AT 136-132 PSIc FOR S MIBLUTES.
ALLOWABLE THTERNAL AND EXTERNAL GHE LEAKAGE RATT OF 3.2 X 10 EXF -3 SQC3
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MAXIMLM AT 90 PSIG. ALLOWAELE PRESSURE DROP OF 2.1 PsI MAXIMUM AT 350
PPH FLOW. VISUAL INSPECTION QF TUBRES.

QUALIFICATION TEST = QUALIFIED FOR STRESS AND LIFE .¥ ANALYSIS AND ALsn
3Y SIMILARITY TO THE GSE MEAT EXCHANGER. OQUALIFIED FOR VIZRATION aNT
SHSCK BY SIMILARITY T9 GSE HEAT EXCHANGER. 'SUBTECTED To RANDOM VTERATI:
SPECTRUM ENVELOPE COF 30 TO BO HZ YNCREMASING AT 4 DB/OCTAVE To o0.q7s
GaeZ/HI, CONSTANT AT 0.075% Ges2/H2? FRAM 30 T8 764 HZ, RECREASING AT §
DB/OCTAVE FROM 700 TO 2000 HI FOR 4B MINUTES PER AXIS IN THREE QRTHOSOM.
AXES. DESIGN SHOCK - THREE TERMINAL SANTOOTH BULSES OF 30 3 BEAK
AMPLITUDE AND 11 MS DURATION APPLIZD IN BOTH DIRECTIUNS ALONG FACH oOF
THFEE CORTHOGONWAL AXES.

IN~VEHICLE TESTING = INTERLOCP LEAK TESTS ARE PERFORMED oM ALL HIA
IXCHANGERS.

OMRSD - WATER COOLANT LOOF QUANTITIYS AND PRESSURES ARF HONITERED
CONTINUOUSLY WEEN THE VEHIGCLE IS5 POWERED UF DURING EACH TURNARCIND: LoS
OF COCLANT WATER WOULD BE DETECTED. -WATER IS SAMFLED FIFR SPEC SERS.gCT
DURING SERVICING.

{€) INSPECTION

RECEIVING INSPECTION .
RAW MATERIAL AMD PURCHMASED COMPONENTS REQUIREMENTS ARD VERIFIED a3y
INSPECTION, PARTS PROTECTION 1S VERIFIED BY INSREOTION

CONTAMINATICN CoNTRGL

SYSTEMS FLUID AMALYSES FOR CONTAMINATION ARE VERIFIED BY INsPEoTCCoN.
CONTAMINATION CONTROL FLAN IS5 VERIFIED 8Y INSPECTION. CONTRMINATION
COHTROL PROCESZES AND CLEAN AREAS ARE VERIFIED BY INSEECTION.

ASSEMBLY/ INSTALLATION
MANUFACTURING, IMSTALLATION AND ASSEMELY OFERATIONE ARE VERIFTZS 3v
INSPECTIQON. SHEET METAL PARTS ARE INSFECTED AND VERIFIED BY INSPE=Tz=y
SURPACE FINISHES VERIPIED BY INSPECTION. DIMENSIONS VERTFIED BY
INSPECTION

CRITICAL PROCESSES
WELDING 13 VERIFIED BY INSPECTION. ALL WELDS ARE STRESS RELIEVED AFTER
WELDING, VERIFIED BY INSPECTION. BSRAZING I3 VERIFIID BY INSPECTION.

RONDESTROCTIVE EVALIATION

HEADER WELDS TO THE TUBES ARE FENETRANT AND X<RAY INSPECTED. STHER
WELRS (MOUWTING PADS AND HEADER WELDS TO THE CORES) ARE FENETRANT AND
10X MAGNIFICATION VISUALLY INSPECTED. BRAZES ARE VERIFIED BY PROCF ANT
LEMK TESTS.

TEETING
INSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND FLOWRATIS ASZ
WITHIN SPECIFIED LIMITS.

RANDLING/PACEKAGTHG : .
HAKDLING AND PACKAGING REQUIREMENTS VERIFIED BY INSPECTION.
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(D} FAILIRE HISTORY
MO FAILURE HISTORY APPLICABLE TO INTERMAL LEAKAGE, WCL TO FITAELE,

FAILURE MODE. THE WATER CHILLER HAS SUCCESSTULLY FERFORMES WITHOUT
FAILURE THROUGH THE DURATICN OF THE SHUTTLE PROGREAM.

{E] OP=.ATIONAL T3E
THS.

o
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