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. SHUTTLE CRITICAL ITEMS LIST - ORRBITER
- SUBSYSTEM :ACTIVE THERMAL CCONTRGL FMEA NO 06=3C =0223 =4 REV.: 3305
ASSEMBLY :FREON THERMAL LOCP eRIT. FTHC: 1F
P/N RI :MC250=-0001-0120 _ CRIT. HDW: :
P/N VENDOR:SVVSESL2 VEHICLE 132 133 104
QUANTITY :1 EFFECTIVITY: X X X
sONE WITH DUAL LOQP PHASE(E): PL 1o ¥ od X 20 X =
: OPERATION

REDUNDANCY SCREEN: A~PASS B-FAIL C-%a:

PREPARED DY¥: APPROVED 31}/ / o APFROVED BY (NASA):
DES 0. TRANAH| DES o 4 /o :
REL D. RISINGOSFREL olimi ity o
QE W. SMITH QE ” g.ﬁm"_,:-' ’

ITEM

EEAT EXCHANGER, PAYLOAD (FRECH/PAYLOAD INTERFACE).

FUNCTION:
THE PAYLOAD HEAT EXCHANGER TRANSFERS WASTE REAT FROM. TWO PAYIOAD QDCTL--

TOo0PS TO THE TWO FTREON COODLANT LOOPS.

FAILORE MODE:
INTERNAL LEAFAGE, FREONM TO PAYLOAD COOLANT LOQP. b

' CAUSE({S): .

CORRCSION, VIBRATION, MECEANICAL $HOCK, STRUCTURAL DAMAGE.

EFFECT(S) ON:
(A)STBSTSTEM (D) INTERFACES (C)MISSICH [D)CREW/VEHICLE

(A} ONE FRECON 21 COOLANT LOOE AND ONE PAYLOAD COOLANT LOQF WILL BECUI-
INTERCONNECTED RESULTING IN PCSSIBLE FLUID TRANSFER DUE TG FRESSVRI
ITMBAIANCE.

rB) FREON LEAK INTC PAYLOAD COOLING LOQP MAY CAUSE LOSS OF PAYLCAD
COOLING CAPACITY.

(Q) LOSS OF PAYLOAD COOLING CAPACITY MAY CAUSE PAYLOAD TO OVERHEAT AND
BE POWEEREELD DOWNH.

{D} SECCND ASSOCIATED FAILURE (EXTERNAL LEAFAGE OF PAYLOAD COOLING LOC
INTO CABIN) CAN RELEASE TOXIC FREON 21 INTO THE CABIN AND RESULT IN 1O
OF CREW/VEHICLE. REDUNDANCY SCREEN 'B" FAILS BECAUSE, ON MOST FLIGHTS
THE PAYLOAD COOLANT LOQP VOLUME IS Too SMALL TO DETECT A CHANGE N THE
FREDN 21 LOQP ACCTUMULATOR.

DISPOSITION & RATIGNALE _
(A)DESIGN (B)TEST (C)INSPECTION (D} FALLURE HISTORY (E)OPERATIONAL USE

(A} DESIGHN

. THE MEAT EXCHANGER IS MADE FROM STAINLESS STEEL AND NICKEL BROMZIE ALLC
WHIAH APT COMPATIBLE WITH FRECN 21 AND PAYLOAD COOLANTS, AND SONTAINS
MOVING PARTS SUBTECT TO WEAR. THE FLOW HEADERS ARE MADE FRUOM A SINGLEZ
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SUESYSTEM :ACTIVE THERMAL CONTROUL FMEA NO 08-3¢ <0221 -4 RIV: LADE .
FIFCE BAR. THE HEADERS AHE WELDED TO THE CORE, WHICH IS MADE OF STACKIS
PLATE-FIN PARTING SHEETS (THICKMESS = 0.00% INCH). DESISN PRQGT FRIS5UT
OF 1.5 AND BURST PRESSURE ¢F 2,0 TIMES MAXIMUM OPERATING PRESSURE.

(B) TEST
DUALIFICATION TEST = QUALIFICATION TESTED FOR 100 MISSIoN LIFE. THEE
HEAT EXCHANGER WAS SUBJECTED TC A PROQF/RUPTURE TEST FOR QUALITICATION,
DESIGN PROOF IS 575 P3IG AND UNIT RID NOT RUFTURE UNTIL 2440 P3IG
(MAXTMUM BAYLOAD CDGL&HT CPERATING PRESIURE I3 2400 PSIA) .- VIRRATION
TESTED AT U.075 G }HZ FOR 52 MIN/ANIS, SHOCX TESTED AT +/- 29 & EACH
AMIS.

ACCEPTAMCE TEST - CORE IS LEAK TESTED FRIOR TO INSTALLING THE HEADERS &0
AGAIN IN ATP QF ITEM.

OMRSD ~ FCL'S MONITORED FOR LEAKASE. PRESSURE DECAY TESTS PERFORMELD.
PAYILOAD COOLANT LOOPS ARE LEARK CHECKED PRIOR TQ EACH FLIGHT. FLULID USZ
CONTROLLED TO SE=-S5=0073.

(¢} INSPECTION o
RECETVING INSPECTION

RAW MATERIAL AND FURCHASED COMPONENTS REQUIREMENTS ARE VERIFIED BY-
INSPECTION. PARTS PROTECTION IS VERIFLIER BY INSPECTION

CONTAMINATION CONTROL .
SYSTEMS FLUID ANALYSES FOR CONTAMINATICR ARE VERIFIED BY INSFECTION.
CONTAMINATION CONTRGL PLAN IS VERIFIED BY INSPECTION. CONTAMINATICH
CONTRQL PROCESSES AND CLEAN AREAS ARE VERIFIED BY INSPECTION.

ASSEMBLY /INSTALLATION
MANUFACTURING, THUSTALLATION AND ASSEMBLY OPERATICONS ARE VERIFIED 2Y
INSPECTION, SHEET METAL PARTS ARE INSFECTED AND VERIFIED BY INSPICTICH

SURFACE FINISHES VERIFIED BY INSPECTION. DIMENSIONS VERIFIED 8Y
INSPECTION

CRITTICAL FROCESSES
WELDING IS5 VERIFIED BY INSPECTION. ALL WELDS ARE STRESS RELIEVED AFTER
WELDING, VERIFIED BY INSPECTIGN. BRAZING I35 VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATION
HEADER WELDS TO THE TUBES ARE PENETRANT AND X-RAY INSPECTED. OTHIR Wzl
(MOUNTEING PADS AND HEADER WELDS TO THE CORES) ARE PENETRANT AND 10X

MACMIFICATION VISUALLY INSPECTED. BRAZYES ARE VERIFIED BY PROOF AND TZA
TESTE. '

TESTING

TMSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND FLOWRATES AT
WITHIN SPECIFIED LIMITS.

HANDLING/PACKACING
BANDLING AND PACKACING REQUIREMENTS VERIFIED BY INSPECTION.
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. SUBSYSTEM rACTIVE THERMAL CONTRQL FMEA NO 08-30 Q223 -4 REV: 13

(D) FAILORE HISTQRY '
NO GEMERIC FAILURES ON PRIOR PROGRAME FOR THIS MODE. NQ APPLICABLY
FAILURE HISTORY.

(E) OFERATICONAL OSE
FATLURE MAY OR MAY NOT BEE DETECTARLE IN FLIGHT, DEPENDING QW SIZE ANT
INSTEUMENTATION QF THE PAYLOAD COOLING LOOF. IF FAILCRE IS DETECTED, A
EARTY MISSION TERMINATION WILL BE REQUIRED, .
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