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SUBSYSTEM :ACTIVE THERMAL CONTROL FMEA NO 08~3E =0323 -4 REV:S3IF

ASSEMEBLY *FLASH EVAPORATOR ASSY CHIT. FUNC!
B/N ERI tMCZE20=00Q17=0970 SRIT. HDW e
F/H YEKDOR:SVTSEYETS VERICLE 1072 1031 1C4
QUANTITY :2 EFFECTIVITY: X X X
+TWG MODULES PHASE(S): PL 10 X OC X DO X LS

:ONE PER WATER LINE

REDUNDANCY SCREEN: A-PASS ~EB-FAIL €-Pa
PREPARED BY: ., APBROVED BEy "/ APPROVED, BY. (NASA) :
DES J. MORGANSDES . 3 s Lokt L oL 55M AR T

REL D. RISING DUREL Cigse—m— o3 REL -
QE W. SMITH QE &5 gﬁ'ﬁﬂ,‘__.ﬁ_
ITEM:

TOPETNG VALVE MCDULE, TOPPING EVAPORATOR WATER CONTROL VALVES ANL SFRA
HOZZLE.

FUBCTICON: .
TEE FULSING VALVES METER AMD THE WOZILES SERAY WATER OV=R TME EVAPOEART

EXAT TRANSFER SURFACE. VALVE ASSEMBLY CONSISTS OF A FILIER, PULSER
YALYE, SPRAY NOZZILE, ISOLATION VALVE AND CAFPED TEST PORT. ISQLATICH
VALVE RYMAINS OPEN DURING TOPPING EVAPORATOR OFERATION.

FAILORE MODE:
FATLS TO CLGSE, ISQLATION VALVE.

CAUSE(S) ¢
FIECTRICAL SHORT, CONTAMINATION, CORROSICON, VIBRATION, MECHANICAL SHIC

EFFECT(S) ON:
(A} SURSYSTEM (8) INTERPACES (C)MISSTON (D)CREW/VEHICLE

{A,B) LOSS OF CNE REDUNDANT ISOLATION CAPABILITY TO PREVENT FREEZING ¢
THE TOFFING EVAPORATOR. '

{C,D} NG EFFECT.

{E] FUNCTIONAL CRITICALITY EFFECT - LOSS OF WATER FLOW CONTROL CAN CAal
1085 OF TORPING EVAFORATOR VEMICLE COOLING. ANY TWO ADDITIONAL FATLD]
(GNE FREON CCOLANT LoOPR, HICH LOAD EVAPORATOR, FADIATORS, AMMONIA BOI!
SYSTEM) WILL CAUSE LOSS QF VEHICLE COOLING AND RESULT IR LOS5 OF CREW
VEHICLE. REDUNDANCY ECREEN 'B' FAILS BECAUSE PULSING VALVE WILL CONT

WATER FLOW MAXING FIRST FAILURE UNDETECTABLE.

DISPRSITION & RATIONALE:
(A)DESIGN (B)TEST (C)INSPECTICN (D)FAILORE HISTURY (E)CPERATIONAL USE

{A) DESIGHN
DESIGN SAFETY FEATURE - DUAL VALVE OPERATION WITH DUAL, POTTED, COIi_
WITH SEPARATE CONTRALLERS OM EACH VALVE. STRINLESS STEEL RQUSING.
CONTAMINATICH PROTECTION BY 40 MICRCN INLET SCREEN, POFPET IS SPRING
LOADED CLOASED UTILIZING A WAVE-TYPE SPRING. VALVES ARE NON-JAMMING A
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THEY ARE DIRECT, ELECTRO-MECHANMIQALLY ACTUATED VALVES WITH ONLY CHZ
MOVING PART Ta EFFECT OFPERATION. THE ISOLATICON VALVE I35 SELF-RFLITUTHG
IN THE REVERSE PRESSURE DIRECTICHN TD PRECLUDE DAMAC: CAUSED BY TRAPPED
FLUID EXPANSION BETWEEN IT AND THE PULSER VALVE. WVALVE I3 STAINLESS
STEEL, WHICH IS COMPATIBLE WITH WATER.

(B) TEST
QUALIFICATION TEST - . QUALIFICATION TESTED FOR 100 MISSION LIFE, GUALIFI-
CATION TEST AT COMPONENT AND FES ASSEMBLY LEVILS. CYCIZ TEST OF 10
MTLLICN CYCLES ON VALVE. RANDOM VIERATION TESTED AT 0.3 6</HIZ FOR 80
MINUTES FER AXIS AND SHOCK TESTED AT +/= 20 G PER AXIS.

ACCEPTANCE TEST = FUNCTIONAL TEST DORING ATP VERIFIED VALVE INTEIGRITY.
THERMAL VACUUM VERIFICATICN TEST. ATP CYCLE TEST AT VALVE ASSEMBLY LZVT!
PERFORMED PCOR MORE THMAN 10,000 CYCLES. DIELECTRIGC STRENGTH TEST PER-
FORMED AT 500 V.

OMRSD - ISOLATION VALVES LEAK CHECKED EVERY FIVE FLIGHTS. WATER SEMII=C
PRIOR TGO EACE FLIGHT AND CONTROLLED TQ SE-5-0073. ELECTRICAL CURRENT
LEVELS TO THE VALVES VERIFIED EVERY FIVE FLIGHTS.

{ <) INSPECTICN

RECEIVING INSPECTION ‘
RAW MATERIAL VERIFIED BY IHSPE’LTIGH. VERIFICATION OF MATERIAL AND
PQUIPMENTS CONFORMANCE TO S9PECIFICATION ARE VERIFIED BY INSPECTION.

CONTAMINATION CONTROL

CONTAMINATION CONTROL PLAN IS VERIFIED BY INSPECTION. ANALYSIS OF FLUIZ
SAMFITS FOR CONTAMINATION I3 VERIFIED 8Y INSPECTION. GORROSION PROTZC-
TION PROVISIONS AND INTERNAL CLEANLINESS ARE VERIFIED EY INSPECTION.

ASSEMBLY/INSTALLATION
MANUFACTURING, INSTALLATION AND ASSEMBLY GPE‘RATIUHS ARE ?'ERIFIED BY

INSPECTION. TORQUING FERFORMANCE PER DRAWING REQUIREMENTS IS5 VERIFIED B
INSPECTION.

NONUESTRUCTIVE INSPECTIGOK ' r

ELECTRCM SEAM WELDS ARZ RADIOGRAFHIC AND PENETRANT INSPECTED AND
VERIFIRD.

CRITICAL PROCESSES

SOLDERING AND POTTING PROCESSES ARE VERIFIED BY INSPECTIQN. ELECIRON
BEAM WELDING VERIFLED BY INSPECTION.

TESTIHG
FUNGCTIONAL QPERATION IS VERIFIED BY INSPECTIQN T BE WITHIN SPECIFIZII

LIMITS. RESULTS OF FUNCTICHAL BERFORMANCE TESTING AND ATP ARE VERIFIED
BY INSPECTION.

HANDLING/ PACKAGING .

PROPER HANDLING AMD STGRAGE ENVIRONMENTS ARE VERIFIED BY INSPECTION.
PART FROTECTION VERIFIED BY INSPECTION.
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(D) FATLORE HISTORY
No APPLICABLE FAILURE HISTCRY.

(E) OPERATIONAL USE
FULSER VALVE WILL CONTROL WATER FLOW FCR NORMAL QPERATICN OF TCFREING

EVAPORATCR. NO CREW ACTION REQUIRED.
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