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ASSEMBLY :FRECN THERMAL LOOP CRIT. FUNG:
/N RI sMC250-0001-0§10 CRIT. HDW:
P/N VENDOR:SV755519 YEHICLE 102 103 .04
QUANTITY 11 ZPPECTIVITY : X ' X
:ONE, DUAL 1DOF OFERATION PHAS®(S): PL IO X 0O Do L3

A-PASS B-PASS C=PAS

DES
REL
QE

ITEM:
HEAT EXCHANGIR, FURL CELI, - FC=-40 EﬂﬂﬂﬂT}ﬂEﬂﬂ.

TUNCTION: .
TRANEFERS HEAT FROM FUEL CELL SOOLANT LOCES TO FREON LOGPES 50 THAT THE
FUEL CELLS CAN BE COCQLED TO THE PROPER OFFRATING TPMDERATURE.

YALLORE WODE: )
EXTTRNAL LEAFKAGE, FC-4q.

CAISE(5) : - )
MECEANICAL SHOCKE, VIERATICN, CORROSION.

ETFECT(5) QN3
(A) SUBSYSTEM (B) INTERFACES (C)MISSION (D) CREW/VEEICLE

(A} NC EFFECT.
(B) LSS OF ONE FURL CELL DUE TO LOSS OF FC-40 SooLANT,

(S} POESIBLE LOS3 OF MISSION., EARLY MISSION TEZRMINATION i'ﬁn FIREST
FAILUNE.

(D) SECOND ASSOCTATED PAILURE (LOSS CF ONE OF THE TWO REMAINING FUEL
CELLS) CAN QAUSE IOESS OF CREW/VEHICLE DURING LAINCE PHASE.

DISPOSITION & RATIONALR:
(A)OESIGN (B)TEST (C)INSCECTION (D)FAILURE EISTOAY (E)OPFERATIONAL USZ

{A) DESIGN
THE HEAT EXCHANGER IS MADE FROM STAINLESS STEEL AND NICKEL BRONZE
 ALIOYS, WHICH ARE CORRUSIUN RESISTANT AND COMPATIBLE WITH FC-40 AND FRE
dl, AND CONTAINS WO MOVING PARTS SUBJIAT IO WEAR. TEE PLOW HEADERS ARE
MACHINED PROM A SINGLE PIECE STAINLESS STESL BAR. THE HEADERS ARE WELD
TO THE CORE, WHICH IS MADE OF 147 STACKXED PLATE-FIN STAINLESS STEEL
PARTING SHEETS (THICKNESS = 0.005 INCH). DESIGN PROOF PRESSTRE IS 1.5
AND BPURST FRESSURE IS 1.0 TIMES MAXIMUM OPERATING PRESSURE.
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(B} THT
QUALTPTCATION TIST = QUIII?ICITIGH TESTED -_R 104 MISSION LIFE., THE
HEAT EXCHANGER WAS SURIECTED TC A PROOF/RUPTURE TES3ST FOR QUALIFICATION.
DESIGH PROOI IS 760 PSIG AND UNIT DID NOT RUPITURE UNTIL 2440 P9IG
(NOMINAL FC-40 OFERATING PRESSURE IS &% PSIA). VIBRATION TESTED AT 0.3
Gz,fﬂz FOR 52 MIN/AXIS, SHOCK TEXTED AT +/- 30 G EACH AXIS.

ACCEPTANCE TEST - CORE I3 LEAK TEITED FRIOR TO INSTALLING THE HEADERS
AND AGAIN IN THE ATP.

CMRED - PC-4d COOLANT [OOP ULLAGE IS VERTPIED AND LEAK CHECRED PRICR TO
EACH FLIGHT. PC=40 CONTROLLFD TOQ SE-S=0Q71.

(C) THSPRPOTION
RECEIVING IRSPECTION

RAW MATERILLL AND PURCHASED COMPONENTS REQUIREMENTE ARE VERIFIED EE
INSPECTION. PARTS PROTECTION IS VERIFIED BY IRSFECTION.

CONTANIRATION CONTROL

SYSTRAG PLULD ANALISES POR CONTAMINATION ARE VERIFIED BHY INSFECTION.
CONTAMINATION CONTROL PLAN IS VERIFIED BY INSPECTION. CONTAMINATION
CONTROL PROCESSES AND CLEAN ARFAS ARE VERIFIED BY INIPECTION.

ASEEMBLY / TRETALLATICN "l
MANUTACTURING, INSTALLATION, AND ASSEMBLY OPERATIONS ARE VERIFIED BY
INSPLSTION., SHEET METAL PARTS ARE INSPECTED AND VERIFIED BY INSPECTION.
SURFACE FINISEES VERIPIED BY INSPRCTION. DIMENSIONS VERIFIED BY

INSECTION.

CRITICAL FROCESSES
WELDING 15 VERILFIED BY INSPECTION. ALL WELDS ARE STRESS RELIEVED AFTER
WELDING, VERIFIED HY INSFEGTION. BRAZING IS VERIZIED BY INSPECTION.

FORDESTRUCTIVE EVALUATION

HEADER WELDE TC THE TURES ARFP DENPTRANT AND X-HAY INSPECTED. OTHER
WELDS (MOOUNTING FADS AND HEADER WELDS To THE CORES) ARE PENETRANT AMD
10X MAGHIFICATION VISUALLY INSPECTED. ERAZES ARE VERTFIED BY PROGF AND
LIAY TESTA.

IHHHHIQHWMTMDFMQMMMTESM
WITHIN SPECIFIED LIMITS.

HANDLING / PACKAOTNG
HANDLING AND PACFAGING REGUIREMINTS VERIFIED BY INSDECTION.

(D) FAILORE HISTORY
NO PALLURE HISTORY.
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{E} OFERATIONAL TUSE

ON=BOARD AL-RM, FUEL CEIL COOLANT PRESSURE, WILL FROVIDE INDICATICN OF
HARDWARE FAILURE. THE FREUN lOOP WILL OPERATE NORMALLY. THE FUEL ZEL
WILL BE SHUT DOWN CADSING AN EARLY END OF MISSION.
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