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APOLLO/SATURN PAGE
DATE: DECEMBER 9, 1968 T TEST NO. Iv—26;6§
Revision 002 VEHICLE GSE
: -
' 1~7
— THE RESPONSIBLE SYSTEM ENGINEER WILL ANNOUNCE THL RFVJS[ON LEVEL AND ALL OUT-
STANDING PROCEDURE CHANGE REQUESTS (PCR) OF THE PROCEDURE USED AS THE OFFICIAL
TEST COPY TC ALL PERSONNEL INVOLVED IN [HE TEST. QV—-—-
GSCU PREVENTIVE MAINTENANCE  SECTION |
A.  EQUIPMENT REQUIREMENTS
15 TORQUE: WRENCHES AND TORQUE ANALYZER WITH CURRENT CALIBRATION CERTIF{-
CATION.
2. GSCU CONTROL/MONITOR TEST SET SKLVO-22-004 AND POWER SUFPLY
SKLVO-22-0382.
3. DOW CORNING NO. 4, OR EQUIVALENT.
4, LEAK DETECTOR SOLUTION.
f 5. SUN OIL CO SUNISO 36 COMPRESSOR OIL, (OR EQUIVALENT).
B ENGINEER OIL SAE NO. 10.
g Vo ENGINEER OIL SAE NO. 10-30.
. P CRC-55b SURFACE SHIELD, OR EQUIVALENT.
é 9. WATER/METHANOL FILTER P/N 8C00-000644.
| 10. ONE SET OF MECHANICS GENERAL PURPOSE TOOLS.
11.: REFRIGERANT R-12.
12, SIMPSON MODEL 388 THERM-O-METER OR EQUIVALENT.
i3 DOW CORNING NO. 55, OR EQUIVALENT. i
dhe s5CU HEAT LOAD SIMULATOR. g
f e 2-1"" DIAMETER FLEX HOSES 8' OR MORE IN LENGTH. é
? lo. 2-1"" FEMALE QUICK DISCONNECTS. E
i 17 AIR LINE WITH SHOP NOZZLE.
% 18. FACE SHIELDS OR GOGGLES.
é 19, COMPARTMENT GN2 PURGE SWITCH JUMPER.
: 2. 1/4" FLEX LINE 10' OR MORE IN LENGTH.
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" PAGE
DECEMBER 9, 1968 APOLLO/SATURN IV-26163
BATE: LAUNCH OPERATIONS FEST HO,
Revision 002 VEHICLE GSE
21.  REFRIGERATION SERVICE MANIFOLD WITH GAUGES.
22.  VACUUM CLEANER.
23.  0-150 PSIG PNEUMATIC TEST PANEL, GAUGE ACCURACY 1/2% OF FULL SCALE
MIN.
24, FLEX LINES 3/8'" DIA. WITH MS28760-6 END FITTINGS, 1700 PSIG WORKING
PRESS .
25.  GSCU REFRIGERANT CHARING STAND.
26.  CALIBRATION PROBE, JAMES POND AND CLARK P/N P25-425.
27.  CALIBRATION PROBE FUTURECRAFT P/N 90626-3 (3 REQUIRED).
28.  GSCU REFRIGERATION GAUGE CALIBRATION TEST PANEL.
29.  K-BOTTLE FILLED WITH GN, PER MSFC-SPEC-234 AND EQUIPPED WITH A HARRIS
P/N 92HE125 OR EQUAL PRESSURE REGULATOR.
30.  HALOGEN LEAK DETECTOR GENERAL ELECTRIC TYPE H2 OR EQUAL.
B.  SPECIAL REQUIREMENTS | 55
¥ STEPS F AND G SECTION I, STEP C, SECTION II OF THIS PROCEDURE ARE I-7
THE ONLY SECTIONS THAT CONTAIN HAZARDOUS OPERATIONS.
2. ONCE W/M LINES ARE IN PLACE AND THE SYSTEM 1S TO BE OPERATED AS A
CLOSED LOOP, FIRE AND SAFETY SUPPORT CAN BE DISMISSED UNTIL IT IS
NECESSARY TO BREAK THE SYSTEM AGAIN.
IF THE GSCU HAS NOT BEEN RUN DURING ANY ONE WEEK INTERVAL, IT SHALL 1-7
, BE OPERATED FOR A ONE HALF HOUR PERIOD.
: 4.  ALL DEFICIENCIES NOTED DURING PERFORMANCE OF THIS PROCEDURE SHALL
: BE DOCUMENTED USING A DEFECT CAP.
NOTE
WHEN MAKING OR BREAKING
CONNECTIONS IN THE
WATER/METHANOL SYSTEM,
EXERCISE CAUTION TO
INSURE CLEANLINESS IS
NOT COMPROMISED.
g’

KSC FORM 23-81C (6/64)
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DATE: LAUNCH OPERATIONS o T o 1V-26163
REVISION (02 YrHICES GSE
' 5.  WATER/METHANO! 1S POTENTIALLY HAZARDOUS, BUE 1O 1S TOXICITY AND
— FLAMMABLLITY . PERSONNEL [HVOIVEDR TIL OPERATIONS 1N WHi<H FXPOSURE
IO WATER/METHANGL MIGHT BE REASONABLY AMTIiCIPATED MUST HAVE
RECECIVED INSTRUCTION IN EMERGENCY PROCELDURES PRIOR TO PARTICIPAT-
ING IN THOSE OPERATIONS. THE FOILOWING MINIMUM PRECAUTIONS SHALL
BE OBSERVED.
(A) PERSONNEL SHALL WEAR COTTCHN TOVERALLS, GOGGLES OR EYESHIELDS
AND IMPERMEABLE GLOVES.
(B) IN THE EVENT WATER-METHANGL. 15 SPILLED AND COMES IN CONTACT
WITH THE SKIN, IMMEDIATELY RINSE WITH WATER.
(C) IN THE EVENT WATER-METHANOL COMES IN CONTACT WITH ANYONE'S
EYES, IMMEDIATELY RINSE WiTH COPIOUS AMOUNTS OF WATL.R AND
ESCORT TO THE MEDICAL FACILITY FOR TKEATMENT.
(D) AVOID EXCESSIVE INHALATIOIN OF FUMES.
(E) BE AWARE OF THE LOCATION OF FIRE EXTVINGUISHERS AND FOW TO USE
! THEM.
! !
} e {
' NOTE, l
|
‘I OPERATIONS WHICH ARE |
| POTENTIALLY HAZARDOUS §
g WILL COMMENCE ONLY i
g WITH CONCURRENCE OF ;
i THE SYSTLMS SAFETY §
; SUPERVISOR, ;
i
!
3
6.  PERSONNEL REQUIREMENTS ;
(A) TECHNICAL i
i (1) 2 TECHNICIANS f
!
(2) 1 ENGINEER ;
: i
’ (3) QUALITY INSPECTOR ;
z.
f |
| NOTE ?
é THE ABOVE TECHNICAL PER-
SONNEL REQUIREMENTS MAY :
T BE VARIED BY THE ENGINEER ;
é IN CHARGE. {
i
§
i :
i i

KSC FORM 23-81C (6/64)
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DATE: . TEST NO. 3 -2 3

sl e LAUNCH OPERATIONS = _ or
(B) SUPPORT

-

(1) SYSTEM SAFETY SUPERVISOR OR HIS DESIGNEE.

(2) FIREMAN

NOTE

THE ABOVE SUPPORT
PERSONNEL REQUIRE-
MENTS MAY BE VARIED
BY THE SYSTEM SAFETY
SUPERVISOR.

yir. IN ADDITION TO THE REQUIREMENTS OF T.0. 00-25-223, ALL FLEX HOSES
‘ INSTALLED FOR THIS TEST PRESSURIZED TO 150 PSIG OR GREATER MUST

! BE RESTRAINED WITH APPROVED CLAMPS OR CHAINS AT EACH END, ACROSS
' EACH UNION AND MUST BE SECURED EACH S1X FEET OF RUN.

8. PRESSURIZED EQUIPMENT MUST BE DEPRESSURIZED BEFORE ATTEMPTING ANY
REPAIRS OR DISCONNECTING. ' ;

’ 9. FACE SHIELDS OR SAFETY GOGGLES MUST BE WORN BY PERSONNEL PERFORM- s’
§ ING LEAK CHECKS, DISCONNECTING OR VENTING LINES, DURING VALIDATION
OF PRESSURIZED SYSTEMS, OR AS DIRECTED BY SUPERVISION.

2 10. A CONTROLLED AREA WILL BE ESTABLISHED AROUND THE TEST AREA DURING
THE PERFORMANCE OF THIS PROCEDURE, ALLOWING ONLY PERSONNEL DIRECTLY
5 [INVOLVED IN THE OPERATION TO ENTER THE AREA.

PRIOR TO APPLYING POWER OR GAS, THE TEST UNITS MUST BE BONDED TO
; DESIGNATED FACILITY GROUNDS.

LR THE REQUIRED FIRE AND SAFETY SUPPPORT SHALL BE SCHEDULED PRIOR TO I[=7
THE START OF SECTION F CR SECTION G SECTION I, OR SECTION C SECTION
[I, THROUGH THE COMPLEX SUPPORT OFFICE.

i5. SUPERVISION SHALL INSURE THAT THE AREA IS CLEARED OF ALL FLAMMABLE
MATERIAL AND THAT THE SAFETY SHOWER/EYE BATH AND FIRE WATER SYSTEMS

E ARE OPERATIONAL.

? (A) IN THE EVENT THE SAFETY SHOWER/EYE BATH IS NOT OPERATIONAL,
} THE FIREMAN WILL STANDBY WITH A CHARGED HAND HOSE.

14. THIS PROCEDURE 1S GOVERNED FROM A SAFETY STANDPOINT BY THE KSC SAFETY
OFFICER. IN NO CASE WILL SAFETY REQUIREMENTS BE CHANGED, MODIFIED,
OR WAIVED WITHOUT APPROVAL OF THE KSC SAFETY OFFICE. WHEN OPERATIONS
ARE TO BE PERFORMED ON CKAFS, DEVIATIONS MUST BE COORDINATED WITH THE
PAA PAD SAFETY OFFICE AND FINAL APPROVAL SHALL REST WITH THE RANGE

SAFETY OFFICE (ETDM).

P SO

s e e
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L N v

DATE
Revision 002

DECEMBEP 9, 1968

APOL i

.

t ?
<
i
H o
:
i
!
! 5
.
L.
gl
1]
|
\yv

L

FLEX HORES; Frifth

TEST PANELS,
IN CALIBRAT Gt o GAULES T B

VERIFY THE MAIN CIRCULIT BREAKD.
AND 5 VDC (CB4%) POWER SOURCES AR

IF THE 28 VDC AND 5 VD GROUN
THE CONNECTOR (J2) FROM THEL Gt
POWER SUPPLY (REF. APPENDIX A (
REMOVE THE COVER FROM THE
CABLE FROM THE

COMPARTMLIN

THt
THE

O1ISCONNECT
AND INSTALL

~ A
(1

REMOVE THE SIDE COVERS FrROM Trit

D, WEENLY OPERATINe PROCEDURE

FOWER UP THE GSCU PER PRUOCELURL
VERIFY 20 % 0.1 PSIG INDICATED

PRESSURE GAUGL (A13579).

v

[T
Pk

Il
i

MATHTENANLE .

LN

Ny
EXCEPTION THAT THE PARTICLE 17t
MAX ITMUM .
C.  PROCEDURE PREPARATIONS
2:.‘:.‘5:".‘52:)(::2.‘):.‘;2:?1&,} o e
'
{ < MEGH VOLD Al
$OSURES EXIST
% ENCLOSURE.
i' P
HOTE
; PERFORM Tt
3 ONLY FOR
: MA TN ERANC
AND - C A
N

o S
LR ) [

ANL

i

PRESSUR D

‘S"c i ‘}RN
LAUNRCH T ERATIONS

P

S i
Vs i
o A&t
LM AT 0N
e
i Gt P RE
it LU

o msipes -

PAGE
TEST NO.
YEHICLE

(aa]

w)

(SO

BROBIEG 12 TC.
s
( 6 ]
AL B d
<73
L

hwsn e
PR PIP TR

AL OWING

THE MONTHLY

ECTION

S i g
e 441

i
{d

S ONGH
LN AL

V-Siius ).

Vi< N i |
H% ik = [4
INaE b \
. )
' gL Vg
oz 9
V= Li0k .

PNEUMAT § C

S

VAC (CBL), “&

AVALLAL L,

I sl

TeEST

FRESSURE
‘ ';\EVVIER .

ON COMPARTMEMN .

[1ON A, B,

CONTROLLER Gy

Y

oy

VG

USLD
TH-

“ MICRONS

DLSCONNECT
AND

SET

SW1TCH

AND DL

SUPPLY

(CB3

1 ————A T T AR e

KSC FORM 23-81C (6/64)
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3. VERIFY ILLUMINATION OF FOLLOWING INDICATORS"
(A)  "PUMP ON"
(B)  "CONDENSOR FAN ON"
(C)  ""COMPRESSOR ON'
‘u. VERIFY "MOTOR HEATERS ON'" INDICATOR IS EXTINGUISHED.

ADJUST THE WATER/METHANOL FLOW CONTROL VALVE (A13537) AND THE BYPASS
VALVE (A13486) UNTIL 50 PSIG [S INDICATED ON WATER/METHANOL SUPPLY
PRESSURE GAUGE (A13480).

N
.

b. ALLOW THE UNIT TO OPERATE FOR A PERIOD OF ONE HALF HOUR.

(A) OPERATE W/M INCREASE/DECREASE TEMPERATURE SWITCH (S16) AND
OBSERVE CHANGE IN GSCU COOLANT TEMPERATURE AND THE CAPABILITY

|

g

TO STABILIZE. RECORD TEMPERATURES AT SET POINT 0 PSI
AND SET POINT 20 PSI .

(B) OBSERVE REFRIGERANT LIQUID LINE SIGHT GLASS FOR BUBBLES WHILE
TEMPERATURE IS DECREASING.

NOTE

THE TIME TO STABILIZE
VARIES FROM 2 TO 30
MINUTES WITH THE DIF-
FERENT GSCU'S. IF
TEMPERATURE DOES NOT
STABILIZE IT WILL BE
NECESSARY TO PERFORM
SECTION F OF THIS PRO-
CEDURE .

(C) OBSERVE FOR EVIDENCE OF W/M LEAKS.

SHUT DOWN THE GSCU BY DEPRESSING THE SYSTEM STOP SWITCH (S2).

~d

W

SECURE THE GSCU PER PROCEDURE 1V-31108, SECTION E.

£ . MONTHLY MAINTENANCE PROCEDURE

1. VISUALLY INSPECT THE ASSEMBLIES AND COMPONENTS FOR DEFECTS RESULTING
FROM WEAR, AGE, OR ENVIRONMENT.

(A) TIGHTEN ALL LOOSENED BRACKETS, CLAMPS, ATTACHMENT HARDWARE,
COMPONENTS, ETC.

.

KSC FORM 23-81C (6 '64)
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DATE: DECEMBER 9, 1968 LAUNCH OPERATIONS z:cﬂ- 1V-26163

REVISION (002 GSE

. (8) INSPECT AIR LOUVRES, VALVES, PNEUMATIC OPERATORS, ETC. TO
\; VERIFY THEY OPERATE FREELY.

(C) CLEAN THE ENTIRETY OF THE TWO COMPARTMENTS AND ALL ASSEMBLIES
WITH SOFT BRISTLE BRUSHES. VACUUM CLEANER AND RAGS AS

REQUIRED.

(D) INSPECT COVER SEALS AND/OR SWITCH BOOTS.

2.  OPERATE THE GSCU AS OUTLINED IN PARAGRAPHS D.1, THROUGH D.7.
(A) REPLACE ANY INDICATOR LIGHTS THAT ARE INOPERATIVE.
(B) REPLACE ANY PANEL LIGHTS THAT ARE INOPERATIVE.

(C) OBSERVE THE OPERATION OF THE REFRIGERANT COMPRESSOR CONDENSER
FAN AND MOTOR, AND THE COOLANT PUMP AND MOTOR.

IF ANY EXCESSIVE NOISE OR VIBRATION IS NOTED, CONSULT THE
""INSTRUMENT UNIT GROUND SUPPORT COOLING UNIT MANUAL'.
MSFC-MAN-008 FOR CORRECTIVE ACTION.

(D) SAMPLE THE GSCU W/M PER TEST PROCEDURE 1V-24211, "WATER/METHANOL
"SAMPLING TEST'" IF REQUIRED.

3. PERFORM THE FOLLOWING LUBRICATION OPERATIONS AS REQUIRED.

o (A) ADD SAE 10-30 ENGINE OIL TO THE PROPER LEVEL IF THE COOLANT PUMP
SIGHT GLASS INDICATES THE LEVEL IS LOW.

(B) AFTER BRUSHING CLEAN THE DAMPER BLADE BEARINGS, ADD SAE 10 ENGINE
OIL BETWEEN THE BLADES AND FRAME. ALLOW 30 MIN FOR PENETRATION.

WIPE OFF ALL EXCESS OIL.

L. VERIFY THAT ALL GAUGES ARE IN CURRENT CALIBRATION, IF NOT CALIBRATE
AS REQUIRED.

D AFTER CLEANING ALL LINES, COMPONENTS AND ASSEMBLIES IN THE REFRIGERATION
COMPARTMENT; SPRAY THOROUGHLY WITH CRC 556 SURFACE SHIELD FOR CORROSION

PREVENTION.

0. INSPECT ALL ACCESSABLE ELECTRICAL CONNECTIONS WITHOUT REMOVING MAJOR I-2
COMPONENTS PARTS AT TERMINAL BOARDS FOR CORROSION AND ASSURE THAT
CONNECTIONS ARE TIGHT. INSPECT ACCESSABLE CONTACTORS FOR PITTER
CONTACTS AND ALL ACCESSABLE CABLES FOR DETERIATION OF INSULATION
OR OTHER DEFECTS.

KRSC FORM 23-81C (6784)
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: O SATURN PAGE
BATH: DECEMBER 9, 1968 S ' TEST NO. ’ ¢
’ LAUMCH OPERATIONS 1V-26163
Revision 002 VEHICLE
GSE
]
NOTE
THE ELECTRICAL CONNECTOR, TER-
MINAL BOARDS, AND CONTACTORS
THAT ARE NOT INSPECTED ON
REGULAR MONTHLY PM WILL BE IN-
SPECTED AFTER EACH LAUNCH OR
WHENEVER THE GSCU IS DIS-
ASSEMBLED FOR MAINTENANCE.
7 CLEAN GUIDES AND SEALS OF RELIEF VALVE Al13546 TO INSURE PROPER
OPERATION.
8is REMOVE COMPARTMENT GNop PURGE SWITCH JUMPER AND RECONNECT CABLE TO
GN2 PRESSURE LOW SWITCH.
H g. REINSTALL THE COVERS ON THE PRESSURIZED COMPARTMENT AND THE REFRIGE-
| RATION COMPARTMENT. TORQUE PRESSURIZED COMPARTMENT COVER ATTACHING
HARDWARE TO 50 * 5 INCH POUNDS.
10. VERIFY COMPARTMENT GN2 LOW INDICATOR IS EXTINGUISHED.
1ls SECURE THE GSCU PER PROCEDURE 1V-31108, SECTION E. D
12 THE INSULATION RESISTANCE OF THE MOTOR WINDINGS SHALL BE CHECKED AT
LEAST ONCE EACH YEAR IN ACCORDANCE WITH MSFC-MAN-008. ’
T “FERATURE STABILIZATION AND RANGE ADJUSTMENT.
§ (VOID IF INITIALED BY ENGINEER IN CHARGE ...)
!
; 1. [F OTHER GSCU IS REQUIRED FOR EXTERNAL CIRCULATION OR POWER SUPPORT,
CONNECT HEAT LOAD SIMULATOR IN SERIES WITH W/M RETURN LINE (A13506)
§ PER A.B.C. BELOW.
3 [F OTHER GSCU IS NOT REQUIRED FOR EXTERNAL CIRCULATION OR POWER
? SUPPORT, CONNECT HEAT LOAD SIMULATOR TO AUXILIARY W/M SUPPLY AND
RETURN LINES AT END OF SWING ARM #7, AND CONNECT GN2 PURGE LINE TO
§ HEAT LOAD SIMULATOR PER C. BELOW.
; CA) USING THE NECESSARY FITTINGS AND FLEX LTNES CONNECT THE HEAT
[ LOAD SIMULATOR BETWEEN W/M RCTURN LINE A13506 AND THE W/M TANK.
(B) VERIFY ALL CIRCUIT BREAKERS ARE IN THE OFF POSITION, THEN
CONNECT 440 VAC FACILITY POWER TO THE HEAT LOAD SIMULATOR.
~

KSC FORM 23-81C (8/64)
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APOLLO/SATURN PAGE ' 9

DECEMBER 9, 1968 TEST NO. IV-26163

LAUNCH OPERATIONS
VEHICLE GSE

|
&=

(C) CONNECT A 1/4'" FLEXLINE TO THE 750-50 PANEL (260 FT. LEVEL OF
LUTD VENT PORT AND TORQUE FITTING TO 135-150 INCH POUNDS; CON-
NECT OTHER END OF FLEXLINE TO HEAT LOAD SIMULATOR (Q.D. CON-
NECTION).

NOTE

POWER CANNOT BE APPL.IED
TO THE HEAT LOAD SIMU-
LATOR UNLESS THE GN
PURGE IS APPLIED AN
WILL BE INTERRUPTED IF
THE PURGE IS DISCON-
NECTED OR THE W/M TEM-
PERATURE WITHIN THE
SIMULATOR EXCEEDS 90° F.

INSTALL THERMOCOUPLE PROBES AND INSULATE AS NECESSARY ON THE SUCTION
LINE, EVAPORATOR OUTLET AND WATER METHANOL RETURN FITTING ON THE
TANK.

DEPRESS SYSTEM START SWITCH (S1).

NOTE

ALLOW W/M TO CIRCULATE
FOR AT LEAST 5 MINUTES
PRIOR TO APPLYING ANY
HEAT LOAD TO INSURE

THAT SIMULATOR IS FILLED.

DECREASE SET POINT TO "O0' PSI BY DEPRESSING (S16).

APPLY 10 Kw HEAT LOAD.

OBSERVE THE REFRIGERANT LINE SIGHT GLASS TO DETERMINE IF THE CHARGE
OF R-12 IS ADEQUATE.

[F NECESSARY REPLENISH THE REFRIGERANT CHARGE USING PROCEDURE
1BM-906-004.

IF REFRIGERANT REPLENISHMENT WAS NECESSARY DETERMINE IF INSTABILITY
PROBLEM STILL EXISTS.

KSC FORM 23-81C (8/84)
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é
L

9.,

1]l

12

CLTERMINE IF

(INSTABILITY 15 CAUSED BY THE PNLEUMATIC CONTROLLER OR

REFRUGERATION SYSTEM. REFERENCE PARAGRAPH 3-YA PAGE 3-16 OF

MSFC-~MAN-008.

NOTE
IF INSTABILITY IS ATTRI-
BUTED TO THE PNEUMATIC
CONTROL SYSTEM PERFORM
STEPS 10 THROUGH 12. IF
INSTABILITY 1S ATTRIBUTED
TO THE REFRIGERATION SYS-
TEM PERFORM STEPS 13
THROUGH 18,

INSURE, BY OBSERVATION OF THE SET POINT GAUGE A13580, THAT THE SET
POINT REGULATOR OUTPUT IS STABLE.

REMOVE COVER FROM PNEUMATIC CONTROLLER AND VISUALLY INSPECT COMPLETE

CONTROLLER.

" CLEAN, ADJUST: AND OR LUBRICATE PIVOTS AND ADJUST SETTINGS AS NECESSARY

TO ATTAIN STABILITY WITHIN THE CONTROLLER. REFERENCE PARAGRAPH 3-216
PAGE 3-132 OF MSFC-MAN-008.

NOTE

IT MAY BE NECESSARY TO
REMOVE THE PNEUMATIC
CONTROLLER FROM THE GSCU
TO ACCOMPLISH STEP 12.

NOTE

OBSERVE GAUGES FOR SURG-
ING OF REFRIGERATION
SYSTEM. DURING REFRIGER-
ATION ADJUSTMENTS SET
POINT AND HEAT LOAD MAY
BE VARIED TO ESTABLISH
THE CONDITIONS REQUIRED.

g

KSC FORM 23-81C (8/¢64)
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DATE: TEST NO. :
DECEMBER 9, 1968 ~

ey , LAUNCH OPERATIONS Vel 1V-26163

{
13.

bt 3

14,

ADJUST HOT GAS PILOT OPERATOR VALVE.

A

(8>

()

>

INITIALLY THE VALVE ADJUSTING STEM SHOULD BE FULLY BACKED OFF
COUNTERCLOCKWISE SO NO SPRING TENSION IS EXERTED ON THE POWER
ASSEMBLY DIAPHRAGM.

IN A COMPARATIVELY SHORT TIME THE COMPRESSOR WILL CUT OFF.
WHEN THIS OCCURS, ROTATE THE ADJUSTING STEM CLOCKWISE 1/4 TURN
THEN WAIT APPROXIMATELY 15 SECONDS TO SEE IF THE COMPRESSOR
STARTS AGAIN.

IF THE COMPRESSOR FAILS TO START, MAKE ANOTHER 1/4 TURN CLOCKWISE
ADJUSTMENT AND WAILIT ANOTHER 15 SECONDS.

AT SOME POINT IN THIS ADJUSTMENT SEQUENCE, THE COMPRESSOR WILL
START. WHEN THIS OCCURS, ALLOW THE SYSTEM TO OPERATE FOR 15 MIN-
UTES TO DETERMINE THAT SYSTEM PRESSURE AND TEMPERATURE HAVE STA-
BILIZED.

IF THE COMPRESSOR SHUTS DOWN BEFORE EXPIRATION OF THE 15 MINUTES,
TURN THE ADJUSTING STEM 1/4 CLOCKWISE REVOLUATION AND WAIT 15
SECONDS. IF THE COMPRESSOR STARTS ALLOW ANOTHER 15 MINUTES FOR
SYSTEM STABILIZATION.

NOTE

THE PILOT OPERATOR
VALVE IS PROPERLY
ADJUSTED IF THE
COMPRESSOR OPERATES
CONTINUALLY. MAKE
MINOR ADJUSTMENTS

AS DESCRIBED UNTIL
THIS IS ACCOMPLISHED.

ADJUST EVAPORATOR PRESSURE REGULATOR.

(A) TURN THE ADJUSTING STEP UNTIL THERE IS A DIFFERENTIAL PRESSURE

OF APPROXIMATELY 3 PSIG BETWEEN SUCTION AND EVAPORATOR PRESSURES.

NOTE

CLOCKWISE ADJUSTMENT

INCREASES AND COUNTER
CLOCKWISE ADJUSTMENT

DECREASES EVAPORATOR

PRESSURE.

GSE

KSC FORM 23-81C (8/64)
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b.

NOTE,

ADJUSTMENT OF THE MAIN
OR AUX. EXPANSION VALVES
WILL INTERACT ON EACH
OTHER AND ALSU ON THE
ADJUSTMENTS PREVIOUSLY
COMPLETED IN STEPS 14
AND 15. THEREFORE AD-
JUSTMENTS WILi. NOT NEC-
ESSARILY BE PLRFORMED

IN SEQUENCE AND IT MAY
BE NECESSARY TO READJUST
THE HOT GAS PILOT VALVE
OR THE EPR TO ATTAIN THE
OPTIMUM REFRIGERATION SYS-
TEM.

ADJUSTMENT OF THE AUX. THERMAL EXPANSION VALVE.

NOTE

TURNING THE ADJUSTING STEM
CLOCKWISE DECREASES FLOW

AND RAISES SUPERHEAT. TURN-
ING THE STEM COUNTERCLOCKWISE
INCREASES FLOW AND LOWERS
SUPERHEAT .

(A) MAKE THIS ADJUSTMENT BY ROTATING THE ADJUSTING STEM ONE TURN AT
A TIME. THIS WILL RESULT IN A SUCTION LINE TEMPERATURE CHANGE
OF APPRXOIMATELY 1° F. WAIT BETWEEN EACH INCREMENT OF ADJUSTMENT

AND OBSERVE THE RESULTS.

(B8) ADJUST VALVE TO CONTROL SUCTION LINE TEMPERATURE TO A MAXIMUM OF
oov F.

ADJUSTMENT OF MAIN THERMAL EXFANSION VALVE.

NOTE

TURNING THE ADJUSTING

STEM CLOCKWISE DECREASES
FLOW AND RAISES SUPER-
HEAT. TURNING THE STEM
COUNTERCLOCKWISE INCREASES
FLOW AND LOWERS SUPERHEAT.

KRSC FORM 23-81C (6/64)
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17.

18.

19

(A) MAKE THIS ADJUSTMENT BY ROTATING THE ADJUSTING STEM ONE TURN
THIS WILL RESULT IN A SUPERHEAT TEMPERATURE CHANGE
WAIT BETWEEN EACH INCREMENT OF ADJUST-

AT A TIME.
OF APPROXIMATELY 1/2° F.
MENT AND OBSERVE THE RESULTS.

(B) ADJUST VALVE TO CONTROL SUPERHEAT TEMPERATURE TO 8° TO 12° F.

OPERATE THE UNIT AT VARIOUS TEMPERATURES. AND HEAT LOADS AND OBSERVE
THAT NO FROSTING OCCURS BEYOND THE MOTOR END BELL.

RECORD TEMPERATURES ATTAINED AT THE FOLLOWING SET POINTS AND HEAT LOADS.

O KW HEAT LOAD

10 KW HEAT LOAD

SET POINT "0'" PSI

SET POINT ''20" PSI

SECURING STEPS

@Y)
a®>
(o))

NOTE

OPTIMUM REFRIGERATION SYSTEM
PERFORMANCE WILL ALLOW THE
UNIT TO PRODUCE. W/M TEMPERA-
TURES OF 14° MAX WITH 10 Kw
LOAD AT '"0'" PSI SET POINT
AND 60° MIN WITH '"0" Kw

LOAD AT "20'" PSI SET POINT.
FAILURE TO ACHIEVE THESE
UPPER AND LOWER LIMITS OR

IF TEMPERATURE OSCILLATIONS
OF 2° OR GREATER OCCUR
FURTHER ADJUSTMENT OF THE
REFRIGERATION SYSTEM WILL

BE REQUIRED.

DEPRESS EMERGENCY TRIP BUTTON ON GSCU HEAT LOAD SIMULATOR.

SET SELECTOR SWITCH (S15) TO STANDBY.

OPEN GNo FLOW CONTROL VALVE (A13544) ONE-HALF TURN.

(D) OPEN AND ADJUST (CW)D GN, PRESSURE REGULATOR (A13552) TO OBTAIN
A READING OF 30 PSIG ON'GN, SUPPLY PRESSURE GAUGE (A13530).

KSC FORM 23-81C (8/64)
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i ‘
(E) POSITION THREE-WAY VALVE (A13491) TO GN, POSITION.
p——
NOTE
VALVE HANDLE IS PARALLEL 1O
VALVE BODY IN GN, POSITION.
(F) ADJUST FLOW CONTROL VALVE (A13544) TO OBTAIN A READING OF 40
SCFM ON GN, FLOW RATE METER (A13550). FLOW FOR 5 MIN.
(6D ADJUST GN, PRESSURE REGULATOR (A13552) TO 5 PSIG AS INDICATED
ON PRESSURE GAUGE (A13530) AND POSITION THREE-WAY VALVE (A13491)
TO THE W/M POSITION.
(H) REVERSE THE SUPPLY AND RETURN LINE QUICK DISCONNECTS ON THE HEAT
LOAD SIMULATOR.
(1) REPEAT STEPS 19(D), (E), (F), (6) TO COMPLETELY DRAIN THE HEAT
LOAD SIMULATOR TANK.
() ADJUST GNy PRESSURE REGULATOR (A13552) FULLY CCW AND CLOSE THE
GNy FLOW CONTROL VALVE (A13544).
-’
(KD  DISCONNECT FLEX LINES FROM HEAT LOAD SIMULATOR AND GSCU AND
RECONNECT LINE AL13506 TO THE W/M TANK RETURN PART AND TORQUE TO
1200-1450 IN.LBS.
(L) DISCONNECT THE 1/4' GN, PURGE LINE FROM THE GSCU ORIFICE A13590.
| (M) REMOVE THERMOCOUPLE PROBES FROM RETURN FITTING, EVAPORATOR OUTLET
f AND SUCTION LINE.
j (ND  DISCONNECT 440 VAC PLUG ON GSCU HEAT LOAD SIMULATOR FROM FACILITY
f POWER QUTLET AND PREPARE SIMULATOR FOR STORAGE.
i (0> REMOVE GSCU CONTROL/MONITOR TEST SET PER APPENDIX A OF IV-31108.
{
% (P) INSTALL SIDE PANELS ON REFRIGERATION COMPARTMENT.
| (Q)  REMOVE COMPARTMENT GNp PURGE SWITCH JUMPER AND RECONNECT CABLE TO
§ GNo PRESSURE LOW SWITCH.
? (R) INSTALL PURGE COMPARTMENT COVER ON UNIT. TORQUE BOLTS TO 50 # 5§
: INCH POUNDS. :
(S) VERIFY THAT COMPARTMENT GNy LOW FLIGHT EXTINGUISHES.
(m

RETURN ALL TOOLS AND TEST EQUIPMENT TO STORAGE. ",

RSC FORM Z3-81C (86/84)
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T

20.

GAUGE CALIBRATION

(A) THE PRESSURE GAUGES LISTED IN TABLE I SHALL BE CALIBRATED EACH
180 DAYS IN ACCORDANCE WITH THE FOLLOWING PROCEDURE.

1

(2)

3

€Y

(5>
®>

7

(10D

C11)

(VOID IF INITIALED BY ENGINEER IN CHARGE . . .)D

CONNECT THE 0-150 PSIG TEST PANEL (REF. PARA. A.12) INLET
PORT TO THE "K' BOTTLE REGULATOR OUTLET USING A 3/8" DIA
FLEXLINE. TORQUE FITTINGS TO 270-300 INCH POUNDS.

CONNECT THE TEST PANEL OUTLET PORT TO A 1/4' DIA FLEXLINE
USING A MC247-Cb-4 REDUCER TORQUE THE 3/8 FITTING TO
270-300 INCH POUNDS AND THE 1/4'" FITTING TO 135-150 INCH

POUNDS

CONNECT A CALIBRATION PROBE, "A'" OR '"B'" TO THE OTHER END
OF THE FLEXLINE INSTALLED IN STEP 20CA)(2) TORQUE THE
FITTING TO 135-150 INCH POUNDS.

VERIFY ALL VALVES ARE CLOSED AND THE PRESSURE REGULATOR IS
ADJUSTED FULLY COUNTERCLOCKWISE ON THE TEST PANEL.

OPEN THE "K' BOTTLE SHUTOFF VALVE.

ADJUST THE "K' BOTTLE REGULATOR FOR AN INDICATION OF APPROXI-
MATELY 500 PSIG.

REMOVE THE CAP FROM THE CALIBRATION PORT OF THE GAUGE TO BE
CALIBRATED AND CONNECT THE CALIBRATION PROBE TO THE PORT

HAND TIGHT.
OPEN THE TEST PANEL OUTLET VALVE.

VERIFY THE TEST PANEL PRESSURE GAUGE INDICATES ZERO PSIG.

NOTE

IF THE GAUGE INDICATES MORE
THAN ZERO PSIG, OPEN THE TEST
PANEL VENT VALVE UNTIL VENTING
CEASES. THEN CLOSE THE VENT
VALVE.

OPEN THE TEST PANEL INLET VALVE.

ADJUST THE TEST PANEL PRESSURE REGULATOR CLOCKWISE TO EXER-
CISE THE GAUGE BEING TESTED OVER ITS FULL RANGE, STOPPING
AT EACH INCREMENT SPECIFIED IN TABLE I TO RECORD THE INDI-
CATION OF THE TEST PANEL PRESSURE GAUGE BEING TESTED.

KSC FORM 23-81C (6/64)
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(12) CLOSE THE TEST PANEL INLET VALVE. -t
(13) ADJUST THE TEST PANEL PRESSURE REGULATOR FULLY COUNTER-
CLOCKWISE.
(14) SLOWLY OPEN THE TEST PANEL VENT VALVE AND ALLOW THE GN
TO VENT TO ZERO PSIG, STOPPING AT EACH INCREMENT PRESC&IBED
IN TABLE I TO RECORD THE INDICATION OF THE TEST PANEL GAUGE
AND THE GAUGE BEING TESTED ON THE ATTACHED DATA SHEET.
(15) DISCONNECT THE CALIBRATION PROBE FROM THE CALIBRATION PORT
AND INSTALL THE CAP ON THE PORT HAND TIGHT.
(16) TEST EACH GAUGE LISTED IN TABLE I BY PERFORMING STEPS 20CA)(9)
THROUGH 20(CAD(15) RECORDING DATA ON THE ATTACHED DATA SHEET.
(17) CLOSE THE TEST PANEL OUTLET VALVE.
(18) CLOSE THE "K' BOTTLE SHUTOFF VALVE.
(19) OPEN THE TEST PANEL INLET AND VENT VALVES.
(20) ADJUST THE TEST PANEL REGULATOR CLOCKWISE TO VENT THE LINE
FROM THE "K'' BOTTLE TO THE TEST PANEL.
g
::X:.X:::C...::C:C:C:::CCAUTION:::::C:::::::::C:C:::::::c
DO NOT PERMIT THE PRESSURE
TO EXCEED 100 PSIG.
! it is il iPidididididliditidididididieididldlpldibidisldl ot et
(21) ADJUST THE "K' BOTTLE REGULATOR AND TEST PANEL REGULATOR FULLY
COUNTERCLOCKWISE.
(22) CLOSE ALL TEST PANEL VALVES.
(23) DISCONNECT FLEX HOSES, WRAPPING ALL EXPOSED END FITTINGS WITH
| ALUMINUM FOIL AND TAPE TO PREVENT CONTAMINATION (QAI SEAL).
; (24> RETURN TEST EQUIPMENT TO STORAGE.

KSC FORM 23-81C (8/64)
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(1) POSITION THE CHARGING STAND AT THE GSCU.

(2) VERIFY ALL VALVES ON THE CHARGING STAND ARE CLOSED.

(3) VERIFY THERE IS APPROXIMATELY 100 OUNCES OF R-12 IN RESERVOIR

A.

(4) VERIFY THE VACUUM PUMP SWITCH IS OFF.

(5) CONNECT THE VACUUM PUMP POWER CORD TO 115 VAC, 60 CPS, FACILITY

POWER.

APOLLO/SATURN PAGE 17
DLCEMBIR 9, 1968 # =
FATE: / , LAUNCH OPERATIONS TEST No. 1V-26163
REVISION U0 VEHICLE GSE
N—r
TABLE I
GAUGE CAL. PORT RANGE INCREMENT PROBE ACCEPT
FIND NO. FIND NO. (PSIG) (PSI) (SEE _NOTE) DEVIATION
A13480 A13484 0-100 10 B * 5 PSIG
A13499 A13498 0-60 10 B * 3 PSIG
A13530 A13520 0-100 10 B * 5 PSIG
A13578 A13581 0-30 5 A * 1.5 PSIG
A13579 A13582 0-30 5 A * 1.5 PSIG
A13580 A13583 0-30 5 A * 1.5 PSIG
NOTE
- PROBE A IS A FUTURE-
| CRAFT P/N 90626-3.
PROBE B IS A JAMES
POND & CLARK P/N
P25-425.
(B) THE REFRIGERATION PRESSURE GAUGES (A13481, A13494, A13541) SHALL BE
CALIBRATED ANNUALLY, EXCEPT IF THE VEHICLE 1S WITHIN EIGHT WEEKS
! OF LAUNCH, CALIBRATION MAY BE DEFERRED UNTIL AFTER LAUNCH OR PRIOR
| TO USE OF THE GSCU ON THE NEXT VEHICLE. CALIBRATION WILL BE ACCOM-
f PLISHED IN ACCORDANCE WITH THE FOLLOWING PROCEDURE.
(C) PREPARE THE CHARGING STAND. (REF. PAGE 47)

KSC FORM 23-81C (8/64)




PSIG INCREMENT TO RECORD THE INDICATION OF THE TEST PANEL PRESSURE
GAUGE AND THE CONDENSER PRESSURE GAUGE (A13541) ON THE ATTACHED
DATA SHEET.
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(6) INSTALL A TEE ON THE OUTLET PORT OF THE CHARGING STAND.
TORQUE TO 135-150 INCH POUNDS. -
(7) CONNECT A 1/4' FLEX HOSE FROM THE STANDING LEG OF THE
TEE CONNECTED IN STEP 20(C)(6) TO CHARGING STAND VALVE #7.
(D) SET UP THE TEST PANEL
(1) REMOVE THE REFRIGERATION COMPARTMENT SIDE PANELS AND CLOSE
THE GAUGE SHUTOFF VALVES. (A13487, A13503, Al13535.)
(2) CONNECT A 1/4" FLEX HOSE FROM THE TEE INSTALLED IN STEP
20CCO(6) TO THE FREON INLET PORT OF THE TEST PANEL. TORQUE
TO 135-150 INCH POUNDS.
(3) CONNECT A 1/4" FLEX HOSE FROM THE ''K'" BOTTLE PRESSURE REGU-
LATOR OUTLET PORT TO THE GN, PORT OF THE TEST PANEL. TORQUE
TO 135-150 INCH POUNDS.
(4) CONNECT ONE 1/4'' FLEX HOSES TO EACH OUTLET PORT OF THE TEST
PANEL. TORQUE TO 135-150 INCH POUNDS.
(5) VERIFY ALL VALVES ON THE TEST PANEL ARE CLOSED.
(b) CONNECT CALIBRATION PROBES P/N P25-425 TO THE OTHER ENDS OF .
THE THREE FLEX HOSES CONNECTED IN STEP 20(D)(4). TORQUE
TO 135-150 INCH POUNDS. -
(7) CONNECT THE CALIBRATION PROBE FROM TEST PANEL VALVE 1 TO CALI-
BRATION PORT (A13488).
(8) CONNECT THE CALIBRATION PROBE FROM TEST PANEL VALVE 2 TO CALI-
BRATION PORT (A13493). TORQUE TO 50-60 INCH POUNDS.
(9) CONNECT THE CALIBRATION PROBE FROM TEST PANEL VALVE 3 TO CALI-
BRATION PORT (A13540) TORQUE TO 50-60 INCH POUNDS.
i
é (10> OPEN THE TEST PANEL VENT VALVE AND VALVES 1, 2, & 3 WHEN VENT-
ING CEASES, CLOSE THE VENTVALVE.
(E) OPEN THE "K' BOTTLE SHUTOFF VALVE.
(F) ADUUST THE "K' BOTTLE PRESSURE REGULATOR CLOCKWISE FOR AN INDICATION
OF 150 PSIG ON THE TEST PANEL PRESSURE GAUGE, STOPPING AT EACH 15
PSIG INCREMENT TO RECORD THE INDICATION OF THE TEST PANEL PRESSURE
GAUGE AND THE REFRIGERATION GAUGES (A13481, A13494, A13541) ON THE
ATTACHED DATA SHEET. (TABLE 3.)
(G) CLOSE TEST PANEL VALVES 1 & 2.
(H) ADJUST THE "K' BOTTLE PRESSURE REGULATOR CLOCKWISE FOR AN INDICATION
OF 300 PSIG ON THE TEST PANEL PRESSURE GAUGE, STOPPING AT EACH 15 il

KSC FORM 23-81C (8/64)
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(D)
K

W

M
(ND

>

D)

ADJUST THE "K' BOTTLE PRESSURE REGULATOR COUNTERCLOCKWISE FOR
AN INDICATION OF 150 PSIG ON THE TEST PANEL PRESSURE GAUGE,
STOPPING AT EACH 15 PSI INCREMENT TO RECORD THE INDICATION OF
THE TEST PANEL PRESSURE GAUGE AND THE CONDENSER PRESSURE GAUGE
(A13541) ON THE ATTACHED DATA SHEET. (TABLE 3.)

NOTE

IT MAY BE NECESSARY
TO OPEN THE TEST

PANEL VENT VALVE TO
REDUCE THE PRESSURE.

OPEN VALVES '"'1'" AND ''2"" ON THE TEST PANEL.

ADJUST THE "K' BOTTLE REGULATOR COUNTERCLOCKWISE FOR AN INDICATION
OF ZERO PSIG ON THE TEST PANEL PRESSURE GAUGE, STOPPING AT EACH

15 PSI INCREMENT TO RECORD THE INDICATION OF THE TEST PANEL PRESSURE
GAUGE AND THE REFRIGERATION GAUGES (A13481, Al3494, A13541) ON THE
ATTACHED DATA SHEET. (TABLE 3.) '

NOTE

IT MAY BE NECESSARY
TO OPEN THE TEST

PANEL VENT VALVE TO
REDUCE THE PRESSURE.

OPEN THE TEST PANEL VENT VALVE AND VALVE NO. 1 AND 2 ON THE CHARGING
STAND.

START THE CHARGING STAND VACUUM PUMP.

GRADUALLY CLOSE THE TEST PANEL VENT VALVE UNTIL THE TEST PANEL PRES-
SURE GAUGE INDICATES 25 INCHES HG VACUUM, STOPPING AT EACH 5 IN. HG
INCREMENT TO RECORD THE INDICATION OF THE TEST PANEL PRESSURE GAUGE
AND REFRIGERATION GAUGES (A13481, A13494).

FULLY CLOSE THE TEST PANEL VENT VALVE. AFTER 5 MINUTES, CLOSE
VALVE NO. 1, THEN VALVE NO. 2 ON THE CHARGING STAND AND STOP THE

VACUUM PUMP.

MONITOR THE TEST PANEL PRESSURE GAUGE AND OPEN VALVE NO. 7 UNTIL
THE TEST PANEL GAUGE INDICATES 2-5 PSIG, THEN CLOSE VALVE NO. 7
ON THE CHARGING STAND.

KSC FORM 23-81C (8/684)
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(Q> CLOSE VALVES NO. 1, 2, & 3 ON THE TEST PANEL AND DISCONNECT THE
CALIBRATION PROBES FROM PORTS (A13488, Al3493 & A13540). INSTALL e
CAFS ON THE CALIBRATION PORTS AND TORQUE TO 50-60 INCH POUNDS.

(R)  OPEN GAUGE SHUTOFF VALVES (A13487, A13503, A13535).

NOTE

THE GAUGE SHUTOFF
VALVES MUST BE LEFT
PARTIALLY CLOSED TO
REDUCE PRESSURE
SURGING.

(S) OPEN THE TEST PANEL VENT VALVE. WHEN THE TEST PANEL PRESSURE GAUGE
INDICATES ZERO PSIG, CLOSE THE VENT VALVE.

(T) CLOSE ALL TEST PANEL AND CHARGING STAND VALVES. CLOSE THE "K"
BOTTLE SHUTOFF VALVE.

CU) DISCONNECT ALL FLEXLINES AND COVER EXPOSED END FITTINGS WITH ALUMI-
NUM FOIL AND TAPE. (QAI SEAL).

(VD) DISCONNECT THE VACUUM PUMP POWER CORD.
(WD INSTALL THE REFRIGERATION COMPARTMENT SIDE PANELS.

(XD RETURN TEST EQUIPMENT TO STORAGE.

RERIRIRRIHIHHCAYT [ ONHRIHNNKK
~ THE FLEX HOSES USED FOR THIS ¥
* TEST MAY HAVE BEEN CONTAMI -

* NATED BY OIL DURING EVACUAT- ¥
® ING AND MUST EITHER BE ®
* CLEANED OR RESERVED FOR USE

* ONLY ON THE REFRIGERATION “
® SYSTEM, ®

(YD) WATER METHANOL RETURN TEMPERATURE GAUGE Al3521, WATER METHANOL
SUPPLY TEMPERATURE MEASURING SYSTEM (M14 & Z1) AND GNp HIGH PRES-
SURE PURGE SUPPLY TEMPERATURE GAUGE (A13533) SHALL BE CALIBRATED <
ANNUALLY IN ACCORDANCE WITH THE FOLLOWING.

KSC FORM 28-81C (8/64)
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NOTE

IN ORDER TO ATTAIN TEMPERATURES
IN EXCESS OF 110 DEGREES, IT
MAY BE NECESSARY TO JUMPER OUT
S-9 CONTROL THERMOSTAT. REF.
IV-26281, P.14, STEP 12 (DIS-
CONNECT P9 FROM THERMOSTAT S9
AND JUMPER PINS A & B ON CONNEC-
TOR P9).

(1> ATTACH THE THERMOCOUPLE PROBE, OF THE LEEDS & NORTHRUP
TEMPERATURE POTENTIOMETER, TO THE APPROPRIATE LINE
WITHIN 3" OF THE PROBE FOR THE MEASUREMENT BEING CALI-

BRATED.

(2) DURING OPERATION OF THE SYSTEM BEING CALIBRATED RECORD
THE READINGS FROM THE TEMPERATURE POTENTIOMETER AND THE
GAUGE BEING CALIBRATED IN TABLE 2, AND VERIFY P9 IS CON-
NECTED AT COMPLETION OF GN, PURGE SUPPLY TEMP (A13533)
RECORDINGS ON TABLE 2. ’

KSC FORM 23-81C (6/64)
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TABLE 2
GAUGE CHECK POINTS THERMOCOUPLE GAUGE ~ ACCEPTABLE
READINGS READINGS __ DEVIATION
W/M SUPPLY 16° TO 18° + 59
TEMP. 200 + 55
M14 300 t 5%
4Q° * 5%
500 : 5%
60° t 5%
W/M RETURN 200 t 5%
TEMP. 30° t 5% >
A13521 4o + 5%
50° t 5%
60° * 5%
GNg PURGE 60°
SUPPLY TEMP. 700 + 5%
A13533 80° + 5%
90° t 59 |
100° + 59
110° t 5%
120° + 59
1300 + 5%
-

KSC FORM 23-81C (6/64)



9 - .
DECEMBER 9, 1968

DATE:

Revision 002

APOLLO/SATURN
LAUNCH OPERATIONS

PAGE
TEST NO.
VEHICLE

23
IV-26163
GSE

-
G. RECHARGING GSCU REFRIGERATION WITH FREON 12 (R-12).
REPLENISH R-12 LOST FROM SYSTEM DUE TO A LEAK OR DURING MAINTENANCE.
(VOID IF INITIALED BY ENGINEER IN CHARGE . . .)
NOTE
THE REFRIGERATION SYSTEM IS FIRST
PRESSURIZED TO 25-40 PSIG WITH
R-12 AND A STATIC LEAK CHECK ACCOM-
PLISHED. FOLLOWING THIS, THE SYS-
TEM IS CHARGED SUFFICIENTLY TO
OBTAIN NORMAL OPERATING PRESSURES
AND AGAIN LEAK CHECKED.
:::::cx::::::::::::::::::CAUTI ON:::::::::::C:c:::::::::.::
® THIS PROCEDURE IS BASED ON %
~— *  THE PRESUMPTION THAT ALL ®
® R-12 HAS NOT BEEN LOST FROM
* THE SYSTEM AND A POSITIVE E8
*  (ABOVE 0 PSIG) INTERNAL ®
®  PRESSURE EXISTS. %
"::::::::::::::x::::::::::::::::::::.::::::c::::::::::::::::::::
1. PREPARAT IONS
(A) VERIFY GSCU FUNCTIONAL TEST V-26016-ML HAS BEEN ACCOMPLISHED.
(B) VERIFY WATER/METHANOL SIGHT GILASS A13518 INDICATES AT LEAST
i 10 GALLONS.
(C) VERIFY 440 VAC, 28 VDC AND 5 VDC POWER CONNECTED TO GSCU.
(D) REMOVE PRESSURIZED COMPARTMENT COVER.
(E) REMOVE REFRIGERATION COMPARTMENT SIDE PANELS.
(F) CLOSE W/M SUPPLY VALVE A13492.
o (G) CLOSE W/M RETURN VALVE A13508.
(H) CLOSE W/M PURGE BYPASS VALVE Al13570.

(Z) GN, FLOW RATE METER (A13550) SHALL NOT BE CALIBRATED AND SHALL

BE LABELLED "INDICATING DEVICE ONLY. ACCURACY NOT CERTIFIED".

RSC FORM 23-81C (6/84)
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(1) OPEN BYPASS VALVE A13486. s
'(J) CLOSE LOAD ADJUSTING REGULATOR A13552.
(K) CLOSE GN, MANUAL FLOW CONTROL VALVE Al354l.
(L) POSITION GN, HEATER SWITCH (S-5) - OFF.
(M) POSITION FOLLOWING SWITCHES & CB - ON.
S-25 - MAIN POWER SWITCH
CB3 - 28VDC CIRCUIT BREAKER
CB4 - 5VDC CIRCUIT BREAKER.
(N) VERIFY FOLLOWING PANEL INDICATOR LAMPS ARE - ON
AC POWER ON
28 VDC
5 VDC
MOTOR HEATERS ON.
(0) REMOVE VALVE GUARD FROM FREON - 12 CYLINDER. -
2.  OPERATIONAL STEPS:
NOTE
STEPS 2(A) THROUGH 2(Q) ARE
REQUIRED ONLY IF THE TECHNI-
CIAN DESIRES TO USE THE
REFRIGERATION MANIFOLD. IF
MANIFOLD IS NOT USED PROCEED
TO STEP 2(R).
:C:C:C::X:C:CK:C:CXX:CCAUT I ONX:C:C:C:(XX:C:C:C:CN:CX:C
¥ PURGE ALL SYSTEM AND SERVICE
¥ LINES FOR 5-10 SECONDS PRIOR ¥
¥ TO CONNECTING TO PREVENT AIR
¥ OR MOISTURE FROM ENTERING THE X
*¥ REFRIGERATION SYSTEM. MAKE %
% OR BREAK ALL SYSTEM CONNEC- %
¥ TIONS WHILE UNDER A SLIGHT % -
* (APPROX 5 PSI) PRESSURE. ®

s »
A A
s
>

s

KSC FORM 23-81C (8/84)
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(A

€p)

C

>

(E)
G

)

G,
QY
R
s
M

< QU

D)
WD
X2
QP

TURN MANIFOLD COMPOUND GAGE VALVE TO MID-POSITION (UN-SEAT).

TURN MANIFOLD PRESSURE GAGE VALVE FULLY CLOCKWISE (FRONT
SEAT).

REMOVE CAPS FROM COMPRESSOR SUCTION & DISCHARGE VALVE STEMS.

TURN COMPRESSOR SUCTION SERVICE VALVE FULLY COUNTERCLOCKWISE
(BACK-SEAT).

REMOVE CAP FROM SUCTION SERVICE VALVE GAGE FITTING.
CRACK SUCTION SERVICE VALVE SLIGHTLY TO PURGE GAGE FITTING.

CONNECT MANIFOLD COMPOUND GAGE LINE TO COMPRESSOR SUCTION VALVE
GAGE FITTING & TIGHTEN FINGER TIGHT.

ALLOW MANIFOLD COMPOUND GAGE LINE TO PURGE FOR 5-10 SECONDS.
FRONT-SEAT MANIFOLD COMPOUND GAGE VALVE.

TURN COMPRESSOR SUCTION SERVICE VALVE APPROX. 2 TURNS CLOCKWISE.
BACK-SEAT COMPRESSOR DISCHARGE VALVE.

REMOVE CAP FROM COMPRESSOR DISCHARGE VALVE GAGE FITTING.

CRACK COMPRESSOR DISCHARGE VALVE SLIGHTLY TO PURGE GAGE FITTING.
UN-SEAT MANIFOLD PRESSURE GAGE VALVE:

CONNECT MANIFOLD PRESSURE GAGE LINE TO COMPRESSOR DISCHARGE VALVE
GAGE FITTING & TIGHTEN FINGER TIGHT.

ALLOW MANIFOLD PRESSURE GAGE LINE TO PURGE FOR 5-10 SECONDS.
FRONT-SEAT MANIFOLD PRESSURE GAGE VALVE.

TURN COMPRESSOR DISCHARGE VALVE APPROXIMATELY 2 TURNS CLOCKWISE.
INSTALL ADAPTER ON R-12 CYLINDER OUTLET.

CONNECT 1/4'" FLEX-LINE TO ADAPTER.

REMOVE CAP FROM CHARGING VALVE (A13489) STEM.

TURN CHARGING VALVE (A13489) STEM FULLY CLOCKWISE.

REMOVE CAP FROM CHARGING VALVE (A13489) SERVICE FITTING.

CRACK CHARGING VALVE AND AL!IOW TO PURGE.

CRACK R-12 CYLINDER VALVE & PURGE 1/4'" FLEXLINE.
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(Z) CONNECT FREE END OF 1/4" FLEXLINE TO CHARGING VALVE (A13489)
SERVICE FITTING. —
(AA)  TURN CHARGING VALVE (A13489) STEM FULLY COUNTERCLOCKWISE.
(BB) CLOSE R-12 CYLINDER VALVE.
NOTE
IF MANIFOLD GAGES (OR GSCU
SUCTION & DISCHARGE GAGES)
BOTH INDICATE AT LEAST 30
PSIG OMIT STEP (CC).
(CC) OPEN R-12 CYLINDER VALVE & BLEED R-12 INTO THE SYSTEM UNTIL BOTH
SUCTION & DISCHARGE PRESSURE GAGES INDICATE 30-40 PSIG. THEN
CLOSE THE R-12 CYLINDER VALVE.
NOTE
IT MAY BE NECESSARY TO OPEN e
& CLOSE THE R-12 CYLINDER
VALVE SEVERAL TIMES.
(DD) CONNECT HALOGEN LEAK DETECTOR TO 110 VAC POWER SOURCE & TURN
DETECTOR ON.
(EE) ALLOW DETECTOR TO WARM UP FOR 15 MINUTES, THEN ADJUST IN ACCORD-
ANCE WITH OPERATORS MANUAL.
(FF) CAREFULLY LEAK CHECK ALL FREON LINES, VALVES AND COMPONENTS IN
THE REFRIGERATION & PRESSURIZED COMPARTMENTS.
(GG) ACCOMPLISH NECESSARY ACTION TO STOP ANY LEAKS DETECTED. FOLLOWING
THIS REPEAT STEP (FF) PLUS ANY PRECEEDING STEPS REQUIRED TO OBTAIN
30-40 PSIG.
(HH) REPEAT STEPS (FF) & (GG) UNTIL ALL LEAKS HAVE BEEN STOPPED.
st
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]
-
NOTE
THE FOLLOWING WARM UP TIME IS
REQUIRED FOR AMBIENT TEMPERA-
TURES NOTED PRIOR TO COMPRES-
SOR OPERATION.
ABOVE 60° F 15 MINUTES
50° TO 60° F 30 MINUTES
40° TG 50° F 45 MINUTES
BELOW 40° F 1 HOUR
PERFORM THE FOLLOWING STEPS
WHILE GSCU WARMS UP
(I1) ACTUATE TEMPERATURE SELECTOR SWITCH (S16) TO INCREASE & HOLD
UNTIL SET POINT PRESSURE GAGE (A13580) INDICATES 19-20 PSIG.
(JJ) TURN SYSTEM SELECTOR SWITCH (5-15) TO LOCAL.
(KK) + PRESS SYSTEM START SWITCH (S~1).
N CLLY  OPEN AND ADJUST R-12 CYLINDER VALVE TO OBTAIN 20-25 PSIG ON
COMPOUND (SUCTION) PRESSURE GAGE.
(MM)  REMOVE SIGHT GLASS (A13525) COVER AND OBSERVE SIGHT GLASS FOR
1 BUBBLES. CONTINUE CHARGING SYSTEM UNTIL ALL BUBBLES DISAPPEAR
FROM SIGHT GLASS (A13525).
:::::(:::C:::C::::::::::::CAU( ]ON:::::::::::::C:C:C:::C:::C
SYSTEM SHOULD NOT BE OPER- ¥
: ATED IN HOT GAS BYPASS MODE, *
; :::::::::::::C:C:::’.‘:C:C::CAU'[' I ON:::::C:C:C::::::::::::::::
(NN) CLOSE R-12 CYLINDER VALVE .
(00) CLOSE CHARGING VALVE (A13489),
(PP) WITH UNIT RUNNING LEAK CHECK ALL R-12 LINES, VALVES AND COMPONENTS
IN BOTH COMPARTMENTS.
\
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-
bleidlidididid i ididididiPid WARN[N(,:C:C:::C;::::::::C::::::;::C
X EXERCISE CARE WHEN LEAK CHECK- *
® ING IN VICINITY OF COMPRESSOR,
X CONDENSOR FAN AND DAMPENER ASSY*
X TO PREVENT INJURY OR BURNS. %
(QQ) MONITOR CONDENSER PRESSURE GAUGE (A13541). VERIFY PRESSURE IS
100-125 PSIG.
(RR) PRESS SYSTEM STOP SWITCH (S5-2).
(SS) ACCOMPLISH NECESSARY ACTION TO STOP ANY LEAKS. FOLLOWING THIS
REPEAT STEP 42 AND ANY PRECEEDING STEPS REQUIRED TO OBTAIN COR-
RECT CONDITIONS FOR STEP (QQ).
(TT) REPEAT STEPS (PP), (QQ), (RR), (SS) UNTIL ALL LEAKS HAVE BEEN
STOPPED.
(UU) ACTUATE TEMPERATURE SELECTOR SWITCH (S16) TO DECREASE AND HOLD
UNTIL SET POINT PRESSURE GAGE (A13580) INDICATES ZERO PSIG. v
(VW) PRESS SYSTEM START SWITCH (S-1) AND OPEN CHARGING VALVE (A13489).
(WW) OPEN AND ADJUST R-12 CYLINDER VALVE TO OBTAIN 20-25 PSIG ON COM-
POUND (SUCTION) PRESSURE GAGE.
’ (XX) OBSERVE SIGHT GLASS (A13525). WHEN ALL BUBBLES DISAPPEAR CLOSE
! R-12 CYLINDER VALVE.
N
SEIGIRRNNEHCAUT T ONFKHRRHRCUHRRK
®  SYSTEM SHOULD NOT BE OPERATED X
® IN HOT GAS BYPASS MODE. ES
‘:.:::2:::::::::).:::C.C.C:CCAUTIONX: (PlPidlPidiididiotd
(YY) ALLOW UNIT TO RUN FOR 15 MINUTES AND CONTINUE TO OBSERVE SIGHT
GLASS. NO BUBBLES SHOULD APPEAR. IF BUBBLES APPEAR REPEAT
STEPS (WwW), (XXD, (YY).
(ZZ) PRESS SYSTEM STOP SWITCH (S-2). W

KSC FORM 23-81C (8/64)
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3. SECURING EQUIPMENT
(A)  CLOSE CHARGING VALVE (AL13489),
(B)  CRACK 1/4" FLeXUIND B-NIT CONNECTED TQ CHARGING VALVE (A13489)
AND ALLOW PRESSURE TO BLEED OFF. THEN REMOVE FLEXLINE.
(C)  CRACK CHARGING VALVE STEM SLIGHTLY TO OBTAIN PURGE & INSTALL
CAP ON CHARGING VALVE SERVICE FITTING.
(D) CLOSE CHARGING VALVFE,
(E) REPLACE CHARGING VALVE STCMP CAP & TIGHTEN.
(F) REMOVE FLEXLINE FROM R-12 CYLINDER ADAPTER & PLUG BOTH ENDS
OF LINE.
(G) REMOVE R-12 CYLINDER ADAPTER & WRAP IN FOIL
(H) REPLACE VALVE GUARD ON CYLINDER.
NOTE
[F REFRIGERATION MANIFOLD
Nager WAS NOT INSTALLED PROCEED
TO STEP (T).
% (1) BACK-SEAT COMPRESSOR SUCTION SERVICE VALVE,
i
! (1) CRACK MANIFOLT: COMPOUND GAGE VALVE & ALLOW PRESSURE TO VENT TO
; ZERO PSIG.
i
j (K) REMOVF COMPOUND GAGL LINF FROM COMPRESSOR SUCTION SERVICE VALVE
: FITTING.
| (L) CRACK COMPRESSOR SUCTION SERVICE VALVE TO OBTAIN A SLIGHT PURGE
i & INSTALL CAP ON VALVE FITTING.
(M) BACK-SEAT SUCTION SERVICE VALVE.
(N) BACK-SEAT COMPRESSOR DISCHARGF SFRVICE VALVE.
(0) CRACK MANIFOLD PRESSURE GAGE VALVE & ALLOW PRESSURE TO VENT TO
ZERO PSIG.
(P) DISCONNECT MANIFOLD PRESSURE GAGE LIMNE FROM COMPRESSOR DISCHARGE
| SERVICE VALVE.
T" (Q) CRACK DISCHARGE SERVICE VAIVE TO OBTAIN SLIGHT PURGE & INSTALL

KSC FORM 23-81C (8/84)
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(R) BACK-SEAT COMPRESSOR DISCHARGE SERVICE VALVE. e
(S) REPLACE CAP ON DISCHARGE SERVICE VALVE STEM.

(T) REPLACE PRESSURIZED COMPARTMENT COVER.

(UD REPLACE REFRIGERATION COMPARTMENT SIDE PANELS.

KSC FORM 23-81C (8/64)
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3
Ty SOUY REFRIGERANT CHARGING  SECTION 11
(vOID IF INITIALED BY ENGINEER IN CHARGE. . )
Al EQUIPMENT REQUIRED IN ADULITION 10 STeP A, SECTION I, Iv26163
L. 0-300 PSIEC TEST PANEL.
FILTER~DPRIER, B8A00-0155 (ALCO VALVE CO. ADK-165-5).
z, OXY-ACETELENE WELDING SET.
4. SILVER BRAZING ALLOY, MIK-B-1%74%, GRADE VII AND FLUX, 0-F-499.
D PORTABLE HEATLR-BLUWER.
L. WELDING GOGGLES.
7 ASBESTOS GLOVES.
8: SPECIAL REQUIREMENTS
1. SUPERVISION SHALL INSURE THAT ONLY PROPERLY TRAINED AND QUALIFIED. PER- -
SONNEL PARTLICIPATE IN THE OPERATTON.
g WHEN PERFORMING TASKS INVOLVING UskE OF AN OPEN FLAME (SILVER BRAZING) A
i FIREMAN MUST o PRESENT AND PRIOF CONCURRENCE OF THE SAFETY SUPERVISOR
i IS MANDATORY. NOTIFY THE SAFETY OFFICE AND FIRE MARSHALL AT LEAST 24
g HOURS PRIOR TO BEGINNING SUCH TASKS.
, s
i (AY  WELDERS GOGGLES AND ASBESTOS GLOVES MUST BE WORN.
|
SAFETY GOGGLES OR FACESHIFLD MUST Bt WORN WHILE LEAK TESTING OR VENTING.
I CRELIMINARY OFPERATIONS
; REMOVE PURGE COMPARTMENT COVER.
{
23 REMOVE REFRIGERATION COMPARTMENT SIDE PANELS.
5. VISUALLY INSPECT ALL REFKIGERATION SYSTEM LINES, COMPONENTS AND CONNEC-
TIONS FOR EVIDENCE OF LEAKAGE.
NOTE
LARGE LEAKS MAY BE IDENTIFIED BY
EVIDENCE OF OflL s UMULATION
1= IN THE VICINITY UF LEAKS.

KSC FORM 23-81C (6/64)
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4. MANUALLY OPEN THE EVAPORATOR PRESSURE REGULATOR (A13502) BY REMOVING '
THE VALVE STEM CAP AND TURNING THE VALVE STEM FULLY CLOCKWISE. ~
5. MANUALLY OPEN THE HOT GAS BYPASS VALVE (A13513) BY REMOVING THE
VALVE STEM CAP AND TURNING THE VALVE STEM FULLY CLOCKWISE.
6. REMOVE THE OUTLET CAP AND VALVE STEMP CAP ON THE CHARGING VALVE (A13489)
AND OPEN THE VALVE TO VENT ANY RESIDUAL REFRIGERANT (R-12) IN THE SYSTEM.
A CHECK THE OIL LEVEL IN THE COMPRESSOR CRANKCASE.
NOTE
THE OIL LEVEL SHOULD BE AT THE
CENTER OF THE OIL LEVEL GAUGE
GLASS. IF ADDITIONAL OIL IS
REQUIRED, USE SUN OIL CC.,
SUNISCO 3G OR EQUIVALENT.
8. CONNECT A FLEXLINE FROM THE OUTLET PORT OF THE CHARGING VALVE (A13489)
TO THE OUTLET OF A 0-300 PSIG TEST PANEL.
9. CONNECT A FLEX HOSE FROM THE INLET PORT OF THE 0-300 PSIG TEST PANEL TO uar
A GNp PRESSURE SOURCE. (1700 PSIG MAXIMUM).
10. VERIFY ALL VALVES ON 0-300 PSIG TEST PANEL ARE CLOSED AND THE REGULATOR
IS ADJUSTED FULLY COUNTERCLOCKWISE.
ld . APPLY GN2 TO THE 0-300 PSIG TEST PANEL.
1z OPEN INLET VALVE ON THE 0-300 PSIG TEST PANEL.
3 REMOVE THE FILTER-DRIER (Al3524) AND REPLACE WITH A NEW FILTER-DRIER
P/N 8A00-0155. SILVER BRAZE CONNECTIONS USING SILVER BRAZING ALLOY
PER MIL-B-15395, GRADE VII AND FLUX PER O-F-499,
pioipieipieipisia .::t:t::::‘:cAUTION:::.‘C‘C:...:::C:C:::: 1$iTiH
“ A SLIGHT, POSITIVE GNyp PRESSURE *
* (5 PSIG MAX) SHOULD BE MAINTAINED *
* DURING REMOVAL AND INSTALLATION *#
* TO PREVENT INTRODUCTION OF CON- *
*  TAMINANTS INTO THE REFRIGERATION *
* SYSTEM LINES BY ADJUSTING THE ®
* REGULATOR ON THE 0-300 PSIG TEST *
* PANEL. ALLOW BRAZED JOINTS TO ¥ -
* RETURN TO AMBIENT TEMPERATURE ® g
* BEFORE CONTINUING OPERATION. *

KSC FORM 23-81C (68/64)
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17.
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—

ADJUST PRESSURE REGULATOR ON THE 0-300 PSIG TEST PANEL TO 75 * 10 PSIG.
CHECK REFRIGERANT LINES, FITTINGS AND COMPONENTS FOR AUDIBLE LEAKS.

ADJUST PRESSURE REGULATOR ON THE 0-300 TEST PANEL TO 150 * 10 PSIG,
STOPPING AT EACH 20 PSI INCREMENT TO CHECK FOR AUDIBLE LEAKS. VERIFY
GSCU REFRIGERATION SYSTEM CONDENSOR PRESSURE AND EVAPORATOR PRESSURE
GAUGES READ THE SAME PRESSURE AS THE TEST PANEL.

WHEN THE PRESSSURE HAS BEEN INCREASED TO 150 PSIG, LEAK CHECK REFRIGERANT

LINES, FITTINGS AND COMPONENTS USING LEAK DETECTOR SOLUTION.

NOTE

REPAIR ANY LEAKS DISCOVERED IN
THE PRECEDING LEAK CHECK BY
EITHER TIGHTENING CONNECTIONS
UNTIL LEAKING STOPS,BY REPLAC-
ING FLARED TUBING OR BY RESOLD-
ERING THE CONNECTION USING HANDY
HARMAN EZY-FLO NO. 45, AS
REQUIRED.

HIRRRHRINRRRKCAYT [ ON s
* PRESSURE MUST BE REDUCED TO £
* 5PSIG MAXIMUM. WHEN RESOLDER- ¥
* ING BY ADJUSTING THE REGULATOR *
* AND OPENING THE VENT VALVE AS
* REQUIRED ON THE 0-300 PSIG :
* TEST PANEL. ALLOW SOLDERED

* JOINTS TO RETURN TO AMBIENT

*  TEMPERATURE BEFORE CONTINUING
THE OPERATION.

DI I LT T T L e L T Y T b T T TP P I FP P I P P P P S P P O T

AFTER ALL LEAKS HAVE BEEN REPAIRED AND THE GN, PRESSURE IS STABILIZED
AT 150 * 10 PSIG, CLOSE THE INLET VALVE AND ADdUbT THE REGUILATOR FULLY
COUNTERCLOCKWISE ON THE 0-300 PSIG TEST PANEL.

RECORD THE PRESSURE INDICATION ON THE 0-300 PSIG TEST PANEL GAUGE AND
THE AMBIENT TEMPERATURE.

PSIG

DEG. F

KSC FORM 23-81C (8/64)
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19. AFTER ONE HOUR, RECORD THE PRESSURE INDICATION ON THE 0-300 PSIG TEST
PANEL GAUGE AND THE AMBIENT TEMPERATURE.

“aa’
PSIG
DEG. F
NOTE
THERE SHALL BE NO PRESSURE
DECREASE, PROVIDING THE AMBIENT
TEMPERATURE AT THE START OF
THE PRESSURE TEST (STEP C.18)
IS THE SAME AS THE END OF THE
PRESSURE TEST.
20. SECURE THE GN2 SOURCE. VENT THE SYSTEM AND TEST SETUP BY OPENING THE
VENT VALVE AND INLET VALVE ON THE 0-300 PSIG TEST PANEL AND ADJUSTING
THE REGULATOR FULLY CLOCKWISE.
21. VERIFY THE 0-300 PSIG TEST PANEL GAUGE INDICATES ZERO PSIG.
22, CLOSE ALL VALVES AND ADJUST THE REGULATOR FULLY COUNTERCLOCKWISE ON THE
0-300 PSIG TEST PANEL. CLOSE THE CHARGING VALVE (A13489). DISCONNECT -’
THE FLEX LINE FROM THE GN2 SOURCE TO THE INLET OF THE 0-300 PSIG TEST
PANEL. .

23.  DISCONNECT THE FLEXLINE FROM THE OUTLET OF THE 0-300 PSIG TEST PANEL TO
THE CHARGING VALVE (A13489).

NOTE

SINCE THE TEST PANEL AND FLEX-
LINES HAVE BEEN EXPOSED TO
POSSIBLE OIL CONTAMINATION

IT IS NOT NECESSARY TO CAP OR
SEAL CONNECTIONS AS THE EQUIP-
MENT MUST BE EITHER CLEANED OR
RESERVED ONLY FOR USE ON THE
REFRIGERATION SYSTEM.

24. INSTALL THE CAPS ON THE CHARGING VALVE STEM AND OUTLET.

KSC FORM 23-81C (6/64)
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D.  FILLING THE CHARGING STAND
r/
NOTE

THE CHARGING STAND MAY BE FILLED
IN THE LABORATORY PRIOR TO TRANS-
PORTING IT TO THF LUT AND THE
REFRIGERANT '"W'' ROTTLE NEED NOT
BE MOUNTED ON THF STAND TF FTLL-
ING IS ACCOMPLICHED [N THE LABO-
RATORY .

1. INSTALL THE R-12 CYLINDER ON THE CHARGING STAND, IF DESIRED.

2. CONNECT THE OUTLET PORT OF THE R-12 CYLINDER TO THE INLET PORT OF THE
CHARGING STAND.

VERIFY ALLL VALVES ON THE CHARGING STAND ARE CLOSED.

. CRACK THE GAS VALVE ON THE R-12 CYLINDER.

sperssasasssapasasasasan s2as VT TN [SEAZSE S Ess s s szararasase raz
sennnons [PIPIPISIF CAUT TONemaassesmnsy
.
;

! * THE GAS VALVE AND LIQUID VALVE ¥
! * FUNCTIONS ARFE REVERSFD, IF THE ¥

* CYLINDER IS INVERTED. *

ar

HRRHHBIRRRREC AT [ ONSEHHHRKRIRNNK
. OPEN VALVES i, 3, 40 5, AND b Ol THF CHARGING STAND.
i B OPEN VALVES NO. 1, 7, AND 8 ALTERNATELY FOR APPROXIMATELY ONE MINUTE
EACH AND THEN STMULTANEQUSLY FOR APPROXIMATELY ONE MINUTE TO PURGE AIR

FROM THE CHARGING STAND. CLOSE VALVES 1. 7, AND 8.
7 CLOSE THE GAS VALVE ON THE R~17 CYLINDER.
8. CLOSE VALVES NO. 3, L, AND 6 ON THE CHARGING STAND.

OPEN VALVE NO. 7 AND VENT RESERVOIR MA'™ UNTIL PRESSURE IS APPRXOIMATELY
5 PSTG. THEN CLOSE VALVE NO. 7. i

{ 1u OPEN THE LIQUID VALVE ON THE R~12 CYLINDER.

SC FORM 23-81C (6/64) ; ¥
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g MONTTOR THE L1UID LEVEL GAUGE OMN RESERVOII /A AND FILL TO APPROXI - !
MATELY 275 OUNCES.
R
NOTE
READINGS MUST BE TAKEN
ON THE R-12 SCALE. IT
MAY BE NECESSARY TC HEAT
THE R-12 CYLINDER TO ,
FILL THE RESERVOIR. IF j
SO, PERFORM STEP D.12, ;
OTHERWISE PROCEED TO v
STEP: D, 13. ;
i
12. GENTLY HEAT THE R-12 CYLINDER USING A PORTABLE HEATER-BLOWER.
i
HRERRIRRRARIRIARN [ NG IR RR 0
% DO NOT USE AN OPEN FLAME MONITOR ¥
» * PRESSURE GAUGE OVER RESERVOIR A, !
' * DO NOT EXCEED 100 PSIG (90°F). =
i % % —
; RARIURRRIARCERARN [ NG R aemss

13 CLOSE VALVE NO. 5 ON THE CHARGING STAND.

1L OPEN VALVE NO. 8 ON THE CHARGING STAND AND VENT RESERVOIR "B'"' UNTIL i i
PRESSURE TS APPROXIMATELY 5 PSIG, THEN CLOSE VALVE NO. 8.

OPEN VALVE NO. 6 ON THE CHARGING STAND.

MONTTOR THE 'L.TQUID LEVEL GAUGE ON RESERVOIR B AND FILL TO APPROXI-
MATELY 275 OUNCES.

NOTE

READINGS MUST BE TAKEN
ON THE R-12 SCALE. IT “
MAY BE NECESSARY TO

HEAT THE R-12 CYLINDER
TO FILL THE RESERVOIR.

IF SO, PERFORM STEP D.17, |
OTHERWISE PROCEED TO
STEP D.18.

KSC FORM 23-81C (8/64)
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GENTLY HEAT THE F-12 CYLINDER USING A PORTABLE HEATER-BLOWER.

-----------------------

arnzarana sarasnsan wAasnARAAR csusasa
INdninens ""....u-n.-nn..W/_\\RN1NG ........................... (919
s
=

<~ DO NCT USE AN OPEN 'LAME. MONI- +
*  TOR PRESSURE GAUGF OVER RESER-

* VOIR B. DO NOT EXCEED 100 PSIG ¥
X (90°F).

P R I I I Y I T T T TS T suAsara CAPA L AGAAIRIA IR AN ARPCNAS NSNS
P A A A A A A T A A A I T Y Lohenuvena LA LA PRI eI iepiy

CLOSE VALVE NO. 6 ON CHARGING STAND.

CLOSE THE LIQUID VALVE ON THE R-12 CYLINDER.

NOTE
IF THE R-12 CYLINDER
WAS MOUNTED ON THE
CHARGING STAND AND 15
TO BE TRANSPORTED TO
THE LUT, OMIT STEPS
D.20, D.21, AND D.22.

CRACK THE CONNECTION FROM THE R-12 CYLINDER TO THE CHARGING STAND
AND AL LOW REFRIGERANT TO EXPAND AND VENT TO THE ATMOSPHERE. THEN
DISCONNECT THE CYLINDER FROM THE CHARGING STAND.

CAP THE LINE WHICH WAS CONNECTED 7O THE R-12 CYLINDER.

REPLACE THE PROTECTIVE CAP ON THE TOP -OF THE R-12 CYLINDER.

TRANSPORT THE CHARGING STAND TO 7THE LUT,

EVACUATING THE SYSTEM

CONNECT THE VACUUM PUMP TU A 115 VAC FACILITY POWER OUTLET. DO NOT
TURN ON THE PUMP.

REMOVE THE VALVE STEM CAP FROM THE COMPRESSOR DISCHARGE SERVICE VALVE.
VERIFY THE VALVE IS OPEN (FULLY CLOCKWISE).

REMOVE THE BACK SEAT PORT PLUG FROM THE COMPRESSOR DISCHARGE SERVICE
VALVE AND ATTACH A FLEXLINE FROM THE PORT TO THE CHARGING STAND OUTLET

FORT .

XKSC FORM 23-81C (6/64)
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5 TURN ON THE VACUUM PUMP, OPEN VALVE NO. 2 AND OPERATE THE LEVER ON
VALVE NO. 9 TO OPEN THE VALVE ON THE CHARGING STAND. ]
b. START THE VACUUM PUMP AND ALLOW IT TO OPERATE FOR APPROXIMATELY
THREE MINUTES AND ZERO THE SCALE ON THE MANOMETER.
7 OPEN VALVE NO. 1 ON THE CHARGING STAND.
& ADJUST THE COMPRESSOR DISCHARGE SERVICE VALVE COUNTERCLOCKWISE TO
APPROXIMATELY THE MIDWAY POSITION (HALF~CLOSED).
9. CONTINUE OPERATING THE VACUUM PUMP FOR AT LEAST ONE HOUR OR UNTIL
THE CHARGING STAND MANOMETER INDICATES NO MORE THAN ONE MILLIMETER
OF MERCURY (MM HG), WHICHEVER IS GREATER.
10. CLOSE VALVE NO. 2 ON THE CHARGING STAND, THEN TURN OFF THE VACUUM
PUMP AND MONITOR THE PRESSURE ON THE MANOMETER FOR 15 MINUTES FOR
ANY INCREASE.
NOTE
AN INCREASE IN PRESSURE
IS PROBABLY DUE TO SUB-
H LIMATION OF WATER IN THE
SYSTEM OR UNDETECTED -
LEAKS.
? i IF MOISTURE IN THE SYSTEM 1S SUSPECTED, TURN ON THE VACUUM PUMP AND
AFTER ONE MINUTE OPEN VALVE NO. 2 ON THE CHARGING STAND. OPERATE
THE VACUUM PUMP FOR AN ADDITIONAL HOUR AND REPEAT STEP 10.
12 IF UNDETECTED LEAKS ARE SUSPECTED, CRACK VALVE NO. 4 INTERMITTANTLY
UNTIL THE CONDENSER PRESSURE GAUGE (A13541) AND COMPRESSOR SUCTION
PRESSURE GAUGE (A13481) INDICATE APPROXIMATELY THE SAME PRESSURE AS
THE GAUGES OVER RESERVOIRS A AND B ON THE CHARGING STAND, ALLOWING
TIME FOR THE REFRIGERANT TO EXPAND AND REACH AMBIENT TEMPERATURE.
THEN LEAK CHECK REFRIGERATION LINES, FITTINGS AND COMPONENTS USING
THE HALOGEN LEAK DETECTOR.
NOTE
IF LEAKS ARE DETECTED,
VENT PRESSURE FROM THE
SYSTEM THROUGH THE
CHARGING VALVE (A13489),
REPAIR LEAKS AND PER- —

FORM VACUUM TEST AGAIN
BEGINNING WITH STEP 7.

o

KSC FORM 23-81C (6/64)
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' 13. AFTER ALL LEAKS HAVE BEEN REPALRED AND A VACUUM OF ONE MILLIMETER
o OF MERCURY IS MAINTAINED ON THE SYSTEM, CLOSE VALVE NO. 2 ON THE
CHARGING STAND AND STOP THE VACUUM PUMP.

14, ALLOW THE SYSTEM TO STAND UNDER A VACUUM FOR A MINIMUM OF 12 HOURS.
IF THE PRESSURE AFTER 12 HOURS IS LESS THAN 2.5 MILLIMETERS OF
MERCURY PROCEED WITH CHARGING.
. CHARGING THE SYSTEM

[ VERLIFY VALVE NO. 1 ON THE CHARGING STAND IS OPENED.
CLOSE VALVE NO. 9.

2 SET UPPER POINTERS AT LIQUID LEVEL IN SIGHT GLASSES ON RESERVOIRS A
AND B. RECORD LEVELS

A OUNCES
B OUNCES
TOTAL OUNCES
3 SET LOWER POINTERS 225 OUNCES BELOW THE LIQUID LEVEL IN RESERVOIRS A
WD B,
b, SIMULTANEOUSLY OPEN VALVES NO. 3 AND 4 ON THE CHARGING STAND.
N
5. MONTTOR LIQUID LEVEL IN RESERVOIRS A AND B AND WHEN IT REACHES THE
POTNTERS PGSITIONED IN STEP F.3 CLOSE VALVE NO. 3 AND 4 AS APPROPRIATE.
NOTE
RESERVOIR A DISCHARGES
THROUGH VALVE NO. 3.
: RESERVOIR B DISCHARGES
! THROUGH VALVE NO. 4.
; IT MAY BE NECESSARY TO
! HEAT THE RESERVOIRS TO
TRANSFER THE DESIRED
AMOUNT OF R-12. IF SO
PERFORM STEPS F.6 AND
F.7 OTHERWISE PROCEED
TO STEP F.8.
CILOSE THE DISCHARGE VALVE ON ONE RESERVOIR AND GENTLY HEAT THE OTHER
RESERVOIR, USING A PORTABLE HEATFR-BLOWER. MONITOR THE RESERVOIR
LIQUID LEVEL AND WHEN THE DESIRED AMOUNT OF R-12 HAS BEEN TRANSFERRED,
. CLOSE THE DISCHARGE VALVE ON THE RESERVOIR.
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:::C:C::::::::X:::C:t:t:t::;CWARNING:::::::C::::::2:::::::::::2:::
¥ DO NOT USE AN OPEN FLAME. MONI- ¥
¥  TOR THE PRESSURE GAUGE OVER THE ¥
® RESERVOIR BEING HEATED. DO NOT ¥
X EXCEED 100 PSIG (90°F). %
7. ~OPEN THE DISCHARGE VALVE ON THE FIRST RESERVOIR AND GENTLY HEAT
THE RESERVOIR USING A PORTABLE HEATER-BLOWER. MONITOR THE
RESERVOIR LIQUID LEVEL AND WHEN THE DESIRED AMOUNT OF R-12 HAS
BEEN TRANSFERRED, CLOSE THE DISCHARGE VALVE ON THE RESERVOIR.
SRR : .":C::‘:.CWARNI NG:::C:::::‘:C:C:::..::'.::C::::
¥ DO NOT USE AN OPEN FLAME. MONI- ¥
X TOR THE PRESSURE GAUGE OVER THE *
* RESERVOIR BEING HEATED. DO NOT *
® EXCEED 100 PSIG (90°F). ®
; ;;‘C:::C.::::::::.:: ::C:C:C::::x:::::C:C:C:::C:::::C:::::::C:::::C:CK;; ‘r’v [
i !
) ADJUST THE COMPRESSOR DISCHARGE SERVICE VALVE FULLY CLOCKWISE. : j
? i. SYSTEM CHECKOUT |
L. INSTALL PURGE COMPARTMENT COVER. TORQUE BOLTS TO 50 * 5 INCH POUNDS. i
MANUALLY CLOSE THE EVAPORATOR PRESSURE REGULATOR (A13502) BY TURNING i
THE VALVE STEM FULLY COUNTERCLOCKWISE. REPLACE THE VALVE STEM CAP. ;
| 2. MANUALLY CLOSE THE HOT GAS BYPASS VALVE (A13513) BY TURNING THE VALVE i
STEM FULLY COUNTERCLOCKWISE. REPLACE THE VALVE STEM CAP. :
|
3. VERIFY 50 PSIG GN, PURGE IS APPLIED. |
i
i
NOTE !
IF GROUND POWER (28VDC ;
AND 5VDC) ARE NOT AVAIL- ;
ABLE, AUXILIARY TEST SET -
AND POWER SUPPLIES MAY |
BE USED ON THE GSCU. *
REFER TO IBM 906-003 FOR
HOOKUP .
KSC FORM 23-81C (6/64)
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4. POSITION CONTROLS ON THE GSCU AS FOLLOWS:

\y- |
E
NOTE
CONTROLS MAY ALREADY
BE POSITIONED TO THE
SPECIFIED CONFIGURA-
TION.
(A) 440 VAC POWER SWITCH-ON.
NOTE
THE FOLLOWING WARM UP
TIME IS REQUIRED FOR
AMBIENT TEMPERATURES
NOTED PRIOR TO COMPRES-
SOR OPERATION.
ABOVE 60°F 15 MINUTES
~ 50° TO 60°F 30 MINUTES
\T’ 40° TO 50°F 45 MINUTES
: BELOW 40°F 1 HOUR

(B) PANEL LIGHT-ON.
(C) 28 VDC CIRCUIT BREAKER-ON.

(D) 5 VDC CIRCUIT BREAKER-ON.

NOTE

VERIFY AC POWER ON, 28 VDC
ON, 5 VDC ON, AND MOTOR
HEATERS ON LAMPS ARE ON.
VERIFY ALL OTHER LAMPS ARE
OFF . -

(E) SELECTOR SWITCH (S15)-LOCAL.
(F) THREE WAY VALVE (A13491)-WATER/METHANOL .

b (G) MAIN SUPPLY VALVE (A13492) CLOSED.

KSC FORM 23-81C (8/84)
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(H)  MAIN RETURN VALVE (A13508)-CLOSED.

(1) BYPASSS VALVE (A13486) -OPENED.

(J)  W/M FLOW CONTROL VALVE (A13537)-OPENED.

(K) LOAD ADJUSTING VALVE (A13552)-CLOSED.

(L) GNp FLOW CONTROL VALVE (A13544)-CLOSED.

(M) W/M SAMPLING VALVE (A13485)-CLOSED.

(N)  GNp PURGE BYPASS VALVE (A13570)-CLOSED.
DEPRESS SYSTEM START SWITCH. VERIFY SYSTEM START.

ADJUST W/M FLOW CONTROL VALVE (A13537) FOR AN INDICATION OF 18 * 2 GPM
ON THE W/M FLOW RATE METER.

ADJUST W/M SUPPLY TEMPERATURE TO STABILIZE AT 40°F. ALLOW UNIT TO RUN
FOR APPROXIMATELY FIVE MINUTES WHILE MONITORING THE FOLLOWING GAUGES
FOR NORMAL INDICATIONS

CONDENSER PRESSURE-100-150 PSIG

COMPRESSOR SUCTION PRESSURE-0-15 PSIG -

EVAPORATOR PRESSURE-AT LEAST 10 PSIG

CHECK THE REFRIGERANT LIQUID LINE SIGHT GLASS. THERE SHOULD NOT BE ANY
BUBBLES.

NOTE

BUBBLES MAY APPEAR
IN THE SIGHT GLASS
IF THE HOT GAS BY-
PASS VALVE IS OPENED.
IF BUBBLES APPEAR,
POSITION THE MAX
COOLING SWITCH (S
TO ON AND VERIFY
BUBBLES NO LONGER
APPEAR IN THE SIGHT
GLASS. ‘

KSC FORM 23-81C (8/84)
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L

Yhe DEPRESS SYSTEM STOP SWITCH.

-
H. SECURING STEPS
A
®
- ©
®

1 POSITION CONTROLS ON THE GSCU AS FOLLOWS:

NOTE

THE ABOVE FUNCTIONAL
TEST REPRESENTS THE
MIMIMUM REQUIREMENT.

IT IS DESTRABLE TO
FURTHER TEST THE UNIT
BUT IF THE UNIT IS
REQUIRED TO SUPPORT
POWER, MORE RIGID TEST-
ING SPECIFIED IN
V-26016-ML MAY BE
OMITTED. IF TIME PER-
MITS, THOSE PARTS OF
THE GSCU FUNCTIONAL
TEST DEALING WITH THE
REFRIGERATION SYSTEM
SHOULD BE PERFORMED
PRIOR TO DISCONNECTING
FROM THE CHARGING STAND.
IF DURING TESTING THERE
IS EVIDENCE OF A LOW
REFRIGERANT CHARGE, AN
ADDITIONAL 32 OUNCES OF
R-12 MAY BE ADDED TO
THE SYSTEM IN ACCORDANCE
WITH PARAGRAPH F.

NOTE
CONTROLS MAY ALREADY BE

POSITIONED TO THE SPECI-
FIED CONFIGURATION.

440 VAC POWER SWITCH-ON.

PANEL LIGHT-OFF.

28 VAC CIRCUIT BREAKER-OFF.

5 VDC CIRCUIT BREAKER-OFF.

\ KSC FORM 28-81C (68/84)
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(E) SELECTOR SWITCH (S15)-STANDBY.
(F) THREE WAY VALVE (A13491)-WATER/METHANOL..
(G) MAIN SUPPLY VALVE (A13492)-CLOSED.

(H) MAIN RETURN VALVE (A13508)-OPENED.

(ID)  BYPASS VALVE (A13486)-OPENED.

(J) W/M FLOW CONTROL VALVE (A13537)-OPENED.
(KD LOAD ADJUSTING VALVE (A13552)-CLOSED.
(L) GN, FLOW CONTROL VALVE (A13544)-CLOSED.
(M) W/M SAMPLING VALVE (A13485)-CLOSED.

(N> GN, PURGE BYPASS VALVE (A13570)-CLOSED.

2. LOOSEN THE LINE CONNECTED TO THE BACK SEAT PORT OF THE GSCU COMPRESSOR
DISCHARGE SERVICE VALVE, ALLOWING THE R-12 IN THE LINE TO EVAPORATE AND

VENT TO THE ATMOSPHERE.

B WHEN VENTING CEASES, DISCONNECT THE LINE FROM THE COMPRESSOR DISCHARGE _—
SERVICE VALVE AND INSTALL THE PLUG IN THE BACK SEAT PORT.

NOTE

A SLIGHT PURGE SHOULD
BE APPLIED WHILE IN-
STALLING THE PLUG, BY
CRACKING THE VALVE
(COUNTERCLOCKWISE).
TURN THE VALVE STEM
FULLY CLOCKWISE AFTER
THE PLUG IS INSTALLED
AND INSTALL THE COM-
PRESSOR DISCHARGE SER-
VICE VALVE STEM CAP.

4. DISCONNECT THE LINE FROM THE CHARGING STAND OUTLET PORT.

5. INSTALL THE REFRIGERATION COMPARTMENT SIDE PANELS.
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6. ' TRANSPORT THE CHARGING STAND TO THE LABORATORY .,

-
MOTE
IF THE R-12 CYLINDER
IS MOUNTED ON THE
CHARGING STAND PER-
FORM STEPS H,12
THROUGH H. 18§ OMITT-
ING STEPS H.7 THROUGH
H.1l. IF NOT PERFORM
STEPS H.7 THROUGH
H.11.
7. OPEN VALVES NO. 1 AND 2 ON THE CHARGING STAND.
8 CRACK VALVES NO. 3 AND 4 ON THE CHARGING STAND AND WITH A SLIGHT
PURGE FLOWING, CLOSE VALVE NO. 2 AND 1.
9. CLOSE VALVES NO. 3 AND 4 ON THE CHARGING STAND.
10. OPEN VALVES NO. 7 AND 8 ON THE CHARGING STAND AND WHEN VENTING
Yor CEASES, CLOSE VALVES NO. 7 AND §&.

L1, OPEN VALVES NO. 3, 4, 5, AND & ON THE CHARGING STAND, THEN CLOSE
ALL VALVES ON THE CHARGING STAND.

12. OPEN THE LIQUID VALVE ON THE R-12 CYLINDER.

S I T I I I T T T T LY L VLV Ry . Crasann fusRsRARLarasan arsrasans
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* THE GAS VALVE AND LTQUID VAIVE *

® FUNCTIONS ARE REVERSED, IF THE *
* CYLINDER IS INVERTED. ®

13. OPEN VALVE NO. 5 ON THE CHARGING STAND.

14, GENTLY HEAT RESERVOIR A USING A PORTABLE HEATER-BLOWER .

RRRRIRRRRRRIRC AT T QNSRRI
w 5
- ®
* DO NOT USE AN OPEN FLAME. MON- =
- * ITOR PRESSURE GAUGE OVER RESER- ¢
N * VOIR A. DO NOT EXCEED 100 pPsIGc ¥
<
* (90°F). -
Y "
% 3
R R T .
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15.  WHEN ALL R-12 HAS BEEN TRANSFERRED TO THE CYLINDER CLOSE VALVE NO. 5. .
16.  OPEN VALVE NO. 6 ON THE CHARGING STAND.
17.  GENTLY HEAT RESERVOIR B USING A PORTABLE HEATER-BLOWER.
7::::::::::::::C:C::::::x:f::WAARNING::;::CX:CX)‘C:::C:C:CX:::::C
% DO NOT USE AN OPEN FLAME. MON- <
®  ITOR PRESSURE GAUGE OVER RESER- %
¥ VOIR B. DO NOT EXCEED 100 PSIG
bl (QOOF). bid
18.  WHEN ALL R-12 HAS BEEN TRANSFERRED TO THE CYLINDER CLOSE THE CYLINDER
LIQUID VALVE AND VALVE NO. 6 ON THE CHARGING STAND.
p——
-
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TABLE 3
ACCEPTABLE DEVIATION * 5%

GAGE NO. A13481 GAGE NO. 13494
SUCTION PRESSURE EVAPORATOR PRESSURE

CHECK POINTS PANEL GSCU GAGE PANEL GSCU GAGE
READING READING READING READING

(PSIG)
15
30
45
60
75
90

105

120

135

150

135
120 o -
105
90
75
60
45
30
15
0

INCHES HG
(VACUUM)
5
10
15
20
25
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N

TABLE 3
ACCEPTABLE DEVIATION * 5%
GAGE NO. Al3541

CONDENSOR PRESSURE

CHECK POINTS PANEL READING GSCU GAGE

READING

15
30
45
60
75
90
105
120
135
150
165
180
165
210
225
240
255
270
285
300
285
270
255
240
225
210
195
180
165
150
135
120
105
90
75
60
ks
30
15
v+~ 0
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OPERATING PERSONNEL

TECHNICIANCS)

QUALITY INSPECTOR(S)

PAD ENGINEER(S)

END OF TEST PROCEDURE IV-26163 -~
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