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ITENM:
NEAT EYCHANGER, GSE.

PORCTION: -
THEI G3E HEAT EXCHANGER TRANSFIRS ORBITER WASTE HEAT VIA FREON SOOLANY
LOoCP: TO GAOUND SUPPCRT EQUIFMENT DURING GROUND TURNAROONWD. THE HEATES
FXCHANGER WAS DESIGNED WITH REDUNDANT G2F LOOPS. THEY RECUNDANT ¢SF Lo:
15 CARFEID AND ROT IN USE.

FALLURE MODE:
EXTERNAL LEANKAGE, PREON 21.

CAUSE(3):
VIARATION, NECHANICAL SHOCK, CORROSICN,

EFFECT(S) O
(A) STBSYSTDM (B) INTERFACES (C)NISSICN (D) CREW/VENICLE

(A,B) LOSS OF COOLANT FROM ONE FREON COOLANT LOOP FOR VEHICLE COOLING.
{C) POSSIBLE IOSX OF NISSION. ZARLY NISSION TERMINATION POR FIRST FAIIC

(D) SECOND ASSOCIATED FAILURE (LOSS QF REDUNDANT FREON COOLANT LOOF) WI
CAUSE 1LOSS OF ALL VERICLE COCOLING AND MAY AESULT IN IOSS OF CREW/VENISL

CISPOSITION b RATIONALE:
(A)DESIGN (B)TEST (C)INSPECTION (D) PAIIORR HISTORY (X)OPERATIONAL UST

(A) DESICH
THE MEAT EXCHAHGER IS MADE FROM STAINLESS STEEL AND NICREL BRONZIE
ALLOYS, WHICH AR® CUOMPATIBLE WITH FREON 21 AND FRECH 114, AND CONTAINVS
MOVING PARTI JURJEICT TO WEAR. THE FLOW HEADERS ARE MACHINED FROM A
JINGLE FIECE STAINLESS STEFL EAR. THE NLAOETRS ARE WELDEID TO THE CORE,
WHICH IS MADE OF STACKED PLATE-PIN STAINLESS STEEL PARTING SHEETS
(THICKNESS = 0.905 INCH). ODESIGH PROOF FRESSURT I3 1.5 AND BDURST
FRESSURE IS 2.0 TIMPS MAXTHOM QOPERATING FRESSURE.



3532247
ATTACHHENT -
Page 1693 of 2,

SHUTTLE CRITICAL ITEMS LIST - ORBITER
. SUBRSYSTEM AGTIVE THERMAL CONTROI FMEM HO 06=31C -03Q04 =5 RET:0B/5i3/.

(B) TEST
QUALIFICATION TXIST - QUALIFICATION TESTED FOR 100 MISSIOM LIYL., THE HZ
IXNCHANCER WAS SURTECIED TO A PROQF/RUPTURE TEST MR QUALIFIcATION.
DESIGN PROOF IS5 575 PSIG AND UNIT DID NOT RUPTURE UNTIL 1440 PBSIC
(MAXIMIM G!! FREQN 114 QPERATING PRESSURYE IS 250 PSI) . VYIRRATION TEs7
AT 0.079 G*/HZ FOR 32 MIN/AXIS, SHGCKE TESTED AT w/m 20 5 ERCH ANIS.

ACCIPTANCE TEST - CLOSURI BAR AND CORE S$TACK I3 LEAK TESTED BEFCRE HEAD
ASSEMBLY I3 WELDED. EEAT EXCMANGER ASSEMELY I3 LEAK TISTED COURING
A=SEPTANCE TESTING TO VERIFY INTEGRITY QP CUMPLETE COMPONENT,

CHESD = TCL'S ARE LEAE CHECEED FRIDE TO EACH FLIGHT. IFLOID USE
CONTROLLED TO SE=-3=0071.

(€] INaFecTION
RECETVING INSPECTION
RAN MATERIAL ANT} PORCHASYD COMPONENTS RFQUIREMENTS ARY VERIFIED BY
INSFECTION. FPAETS PROTECTICON 13 VERIFILD BY INSPECTICN.

CONLAMDNATION CONTROL

SYSTERS FLUID ANALYYES POR CONTAMINATION ARE VERIFIID BY INESPESTION.
COWTAMINATION COWTROL PLAN IS VERIFIED MY INSFECTION. CONTAMINAIION
CONTROL FROCESSES AND CLEAN AREAS ARE VERIFIED BY INSPECTION,

. ASSENBLY / INSTALLATION |
HANUFACTURING, INSTALLATION, AND ASSEMBLY OPERATIONS ARE VIRIFIED BY
INSPECTION. SHEET METAL PARTS ARE INSPECTED AND VERIFIED BY INSPECTICH
g:.rm ;:II!HI! VERIFIED BY INSPECTION. DIMNENSIONS VIRIPIZD 2Y

"

GRITICAL FROCEISES
WELDING 13 VERIVIED BY INSPECTION. ALL WERLDH ARE STRESS RELIEVED AFTIR
WELDING, VERIFIED BY INAPECTION. BRAZIING I3 VERTIFIED BY INSPECTION.

NCATESTRCTIVE EVALIATION

HEADER WELDS TO THE TULLS ARE PENETRANT AND X-RAY INSPESTID. OTHEER
WELDS (MOUNTING PADS AND HEADER WELDS TO TER CORES) ARE FENETRANT AND
- 10X mnﬂlﬂﬂ' VISUALLY INSFECTED. RRAZES ARFE VERIFIED BY FROCF AND

TN
INSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TISTING AND FLOWRATES Ax
WITHIN SPECIFIED LINITH.

HANDLING,/ PACKACTING
HANDLING AND PACKAGING REQUINFMENTS YERIPIZD NY INSPECTION.

(D] FAIIDRE HISTORY
NO PAILURE HISTORY.
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(E] QPERATICONAL USE
QN-SCARD ALARMS, FREQOM INLEIT PRIESSURE AND ACCUMULATOR QUANTITY, WIono
FROVIDE INDICATICON OF HARDWAREY FAILURE. FREON PUMD WILL BE TURNED GFT
AND LOSE QOF ONE FRECON LOOF POWERDOWN WILL BE PERFORMED. ENTRY AT NIXT

FRIMARY LANDING 3ITE.
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