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SUBSYSTEM WAME: ARES - COOLINGC
REVISION : 0 D2/17/89 W

PART MAME PART NUMEER

VENDCOR NAME VYENDOR NUMBER
LR H HEAT EACHANGER, IMU MOEZ21l-0C0E-001lY

HAMILTON ETANDARD EV7eg721E
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QUANTITY OF LIKE ITEMS: 1

DESCRIFTICGH/FUNCTION:
HEAT EXCHANGER, INERTIAL MEASUREMENT UNITS {IFU)
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5 : PRINT DATE: 0Zz..- z:z

syUPTLE CRITICAL ITEME LIST -~ ORBITER NUMBER: 0D6=1B3~Q557-02
REVISION: © 02/17/8¢ &
SURSYSTEM: ARS - COOLING

LRU HEAT EXCHANGER, IMU CEITICALITY CF THIZ
ITEM NAME: HEAT EXCHANGER, IMU FAILURE MODEt1RZ

FAILURE MQDE:
INTERNAL LEAKAGE, WCL TOQ WCL

MISSION PHASE:

Lo LIFT-0OFF
oo oN=-ORBIT
Do DE=OQRBIT

YEHICLE/PAYLOAD/KIT EFFECTIVITY: 1042 COLIMBIL
102 DISCOVERY
£ 104 ATLANTIS

CRUOSE:
MECHANICAL SHOCK, VIBRATTION, CORROSION

CRITICSALITY 1/1 DURING INTACT ABORT ONMLY? N

REDUNDANGCY S8CREEN A) PASS

B} FASS
C) PASS
PASS/FAIL RATIONALE:
A
H)
c1

¢A} SUBSYSTEM:
TRANSFER OF COOLANT FROM ONE WATER LCOP TQ THE OTHER UNTIL PRESSURE IV

ECQTH LOGPS IS5 EQUALIZED,

{B} THTERPACING BUBSYSTEM{S}:
NQ EFFECT.

{C}) HMIBSION:
POSSIBLE EARLY MISSION TERMINARTION FOR FIRST FAILURE OF WATER CCOLANT
LOOPE.

{0} CREW, VEHICLE, AND ELEMENTI(E):! :
SECOND ASSOCIATED FAILLURE (EXTERNAL LEAKAGE OF ORE WATER COOLANT LIIF,
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WILL CAJSE LOSS OF ALL CABIN CoOOLING AND MAY RESULT IN LOS3 OF
CREW/YEHICLE.

[{E) FUNCTIONAL CRITICALITY EFFECTS

P ———————————S AR A RNkt etk b el R e R e e ]

() DESIGN:

HEAT EXCHANGER IS AN QVEN=-BRAZED CRES PLATZ-FIN UNIT. HEARDER, BJ33:I3
AND FLUID LINES WELDED ON THE PLATE-FIW CORE. THE HEIAT TRANKSFER FLUIL
IS HIGH PURITY/LOW OXYSEN CONTENT WATER. HOUSING IS5 0.03 INCH THICE.
WATER FINS ARE ¢0.08¢0 IN HIGH X 0.003 IN THICE X 28 FING PER INCH. AIR
FINS ARE 0.2 INCH HIGH X 0.002 INCH THICK X 24 FINS PFER INCH. FARTING
SHEETS ARE 0.005 INCHE THICK.

(B} TEST: .

ACCEFTANCE TEST ~ PERFORMAMCE TEST, INCLUDING FLOW VS. DELTAR-P,
PERFORMED., NET O (BTU/HR} OF 1553 AT OPERATING FLOW CONDITIONS. &
PRESSURE TEST AT 13% PSID. LEAKAGE TEST! INTEEMAL AT &0 PSID, .12
14 EXP -5 SCC5 GHE MAX: EXTERMNAL AT %0 PSTID, 3.2 X 10 EXP -4 B5CCE =
MAX. VIESUAL INSPECTIONM OF AIR AMD COOQLANT CIRCUITS FERFORMED.

CERTIFICATION = CERTIFIED BY AMNATYSIS AND BY SIMILARITY TO AVIONICS
BAY HEAT EXCHANGER: WVIBRATION CERTIFIED TC TO A& LEVEL OF 20 - 150 EZ,
INCREASING AT € DR/OCTAVE: 150 = 1000 HI CONSTANT AT 0.03 G**2/HI: 190<
- 20040 HEZ DECREASTNG AT 6 DE/QCTAVE FOR 4B MINUTES PER AXIS. SHOCH
CERTIFIED TO 20 & TERMINAL SAWTOOTE PULSE OF 11 MS DURATION IN EACH GF
THREE ORTHOGONAL AXES. BURST PRESSURE - CERTIFIED BY ANALYSIS TO 130
PST. HUMIDITY = CERTIFIED BY ANARLYSIS TC 200,000 HQURS AT 100%
RELATIVE HUMIDITY.

IN-VEHICLE TESTING = SYSTEM LEAK TEST IS PERFORMED USING GNZ AT 35 - 235
PSIG, 0.25 PSI/HR MAX LEAKAGE. LOOPS ARE SERVICED WITH A DELTA CF
APPROYIMATELY 10% BETWEEN THEIR ACCUMULATOR QUANTITIES TO ENABLE
DETECTICHN OF INTERLOOP LEAKAGE.

OMRSD - LOOPS ARE SERVICED WITH A DELTA OF APFROXIMATELY 10% BETWEEX
THEIR ACCUMULATGR QUANTITIES TO ENABLE DETECTICN OF INTERLOQP LEAFAGE.
PUMP OUT PRESSURE AND ACCUMULATOR CQUANTITY ARE MONITORED CONTINUQUSLY
WHEN THE VEHICLE IS POWERED UP DURING EACH TURNAROUND, WATER IS
SAMFLED PER SPEC SE-3-0072 DURING SERVICING.

(S INSPECTION:

RECEIVING IWSPECTION

RAW MATERIAL AND PURCHASED CDHPGHENTE REQUIREMENTS ARE VERIFIED BY
INSPECTION. PARTS PROTECTION IS VERIFIED BY INSPECTION.

CONTAMINATION CONTROL
$YSTEMS FLUID AMALYSES FOR CONTAMINATION ARE VERIFIED BY INSPECTICH.

Nh=-18 1B0
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CONTAMINATION CONTROL. PLAN IS VERIFIED BY INSBECTION. COMNTAMINATT -
CONTROL PROCESSES AND CLEAN AREAS ARE VERIFIED BY INSPECTION, N

ASSEMBLY/INSTALLATION

MANUFACTURING, INSTALLATION AND ASSEMBLY OPERATICNS ARE VERIFIZID EBY
INSFECTION., SHEET METAL PARTE ARE INSPECTED AND VERITIED By
INSPEQTION. ESURFACE FINISHES VERIFIED BY INSPECTION. LCIMENSICHS

VERIFIED EY INSFECTICON.

CRITICAL PROCESSES
WELDING IS VERIFIED BY INSPFECTION. ALL WELDS ARE STRESES RELIEVED
AFTER WELDING, VERIFIED BY INSFECTION. BRAITING IS VERIFIED EY

IHNSPECTICN.

NONDESTRUCTIVE EVALUATION

HEADER WELDS TO THE TUBES ARE PENETRANT AND X-RAY INSPECTED. QTHER
WELDS (MQUNTING PADS AND HEIADER WELDS TO THE CORES) ARE PENETRANT ant
10X MAGNIFICATIGN VISUALLY INSPECTED. BRAZES ARE VERIFIED BY PRCGCT ANT

LEAK TESTS.

TESTING
INSPECTION VERIFIES THAT RESULTS OF ACCEFTANCE TESTING AND FLOWRATIS

ARE WITHIN SPECIFIED LIMITS.

HANDLING /PACHAGING
HANDLING AND PACKAGING REQUIREMENTE VERIFIED BY THEPECTION.

(D) FAILURE HISTORY!

MO FAILURE HISTORY APPLICABLE TO INTERNAL LEAKAGE, WCL TO WCL FALLUERT
MODE. THE IMU HEAT EXCHRNGER HAS SUCCESSFULLY PERFOFMED WITHOUT
FAILURE THROUGH THE DURATION OF THE SHUTTLE FROGRAM.

(E) OPERATICNAL USE:
THRS.

RELIABILITY ENGINEERING: N. L. ETEISSLIHGE
DESIGN ENGINEERING H., K., DUCHG

QUALITY ENGINEERING D. R. STOICA
NASA RELIABILITY

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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