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APOLLO- 10 THERMODYNAMIC ANALYSIS
& | LUNAR MODULE LANDING RADAR

1.1 TINTRODUCTION

This report presents the results of a thermodynamic study that was performed
to predict the time-temperature history of the Apollo 10 LM Landing Radar
Antenna Assembly for the actual mission profile. Calculation of temperatures
was accomplished with the aid of a digital computer program used to thermally
model the Antenna Assembly. Incident heat loads, which served as input to
this program, were calculated from Apollo 10 mission trajectory and attitude
data using the Ryan '"Thermal Radiant Energy Program (ST. NERO)". The calcu-
lated thermal mounting plate surface temperature, which showed reasonable
correlation with telemetry data, remained well below the upper specification
limit of I45°F, and above the lower limit of 50°F.

1.2 TEMPERATURE PROFILE DETERMINATION

The analysis was initiated at 95:39:21 (HR:MIN:SEC) Ground Elapsed Time (GET),
the time that the spacecraft entered sunlight dn the eleventh orbit of the
moon. The analysis was concluded at 102:33:18, This time interval was chosen
because of the relative abundance of spacecraft position and orientation data,
and because of the occurrence of critical maneuvers such as engine burn and
antenna activation, Initial Antenna Assembly temperatures were determined
prior to this time interval by inputting equilibrium "cold hold" temperature
values into the model and running the model for the preceding umbral period.
The Antenna Assembly electronics was activated for two time intervals during
the mission, from 98:24:22 to 98:37:49 and from 100:32:42 to 101:01:52. The
highest Antenna Assembly electronics temperatures of the mission were exper-

ienced at the end of these time intervals.

The current thermal model of the Antenna Assembly, consisting of 98 separate
but thermally coupled nodes, was utilized for calculation purposes. Computer
solution of this model, represented mathematically by 99 simultaneous differ-
ential equations, provided a complete Antenna Assembly time-temperature history.
Math model solution was accomplished by use of a Ryan general purpose,

‘ multi-nodal digital computer program which utilizes the incident heat loads to

the external surface of the Antenna Assembly, electrical power dissipation




values associated with Antenna Assembly operation, and radiant heating effects

from the descent engine skirt as input.

Antenna Assembly incident heat loads (solar, lunar albedo, and lunar thermal)
were computed from mission trajectory and spacecraft attitude data by means of
the Ryan Thermal Radiant Energy digital computer program (ST. NERO). Spacecraft
attitude data from 92:00:00 to 102:33:18 is presented in Figure 1. For ease of
calculation, attitude data from 95:39:21 to 102:33:18 was approximated by 14
circular orbital segments. Subdivision was performed in such a way that a con-
stant roll, pitch, and yaw rate could be assumed for each segment. Lineariza-
tion of the pitch data during some of the segments was done in such a manner

as to have negligible effects on the final computer output.' Roll, pitch and yaw

values for each of the 14 segments considered are shown in Table 1.

Comparison between computed and measured Antenna Assembly temperature values could
be made for only one node, since just one telemetry ﬁeasurement was assigned to the
Antenna Assembly for the Apollo 10 mission. The measurement monitored the internal
surface temperaturé of the center section of the thermal mounting plate, represented
by Node 33 in the thermal math model. In general, analytical and measured data
agreed well throughout the run, except during the sharp transients generated by
electronics turn-on. The computed temperature history of Node 33 indicated that
a-maximum temperature of 128.7°F would be obtained at 101:01:52, while telemetry
recorded a maximum temperature of 104,5°F at the same time. Both of these values

are well below the maximum allowable thermal mounting plate temperature of 145°F,

A presentation of computed mounting plate surface temperature and the corres-
ponding flight data is shown in Figure 2.

The temperature histories of selected Antenna Assembly nodes are presented in

Figures 3 through 16. Critical temperature areas within the Antenna Assembly are
presented in this group of figures. The math model and a complete tabulation of

time-temperature data for all nodes is presented in Appendix I. An explanation of

the computer output format is presented at the beginning of Appendix I.
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TABLE I

APOLLO 10 IM ATTITUDE

(LOCAL HORIZONTAL REFERENCE)

INITIAL INITIAL
TIME INTERVAL ROLL ROLL PITCH PITCH
ORBITAL (HR:MIN:SEC) ATTITUDE RATE ATTITUDE RATE
SEGMENT FROM TO (DEGREES) | (DEG/MIN) (DEGREES) | (DEG/MIN)
1 95:39:21 96:46:39 -60 0 -98.3 3.038
2 96:46:39 97:30:00 -60 0 -149.9 3.01k
3 97:30:00 98:12:39 120 0 «18,2 3.01k4
L 98:12:39 99:33:59 0 -158.7 3.058
5 99:33:59 99:3k:27 0 90.0 3.058
6 99:3L4k:27 99:k49:27 0 -0.1 -2.970
T 99:49:27 100: 1k: 17 180 0 -hh L 3.157
8 100:1k:17 | 100:2k4:37 0 0 34k.0 3.157
9 100:2k4:37 100:38:21 0 0 ' 10.0 -7.123
10 100:38:21 100:46:30 0 0 -87.8 2.715
11 100:46:30 100: 47:03 0 0 -61.2 2.715
12 100: 47:03 100:52:03 0 0 -58.9 2.715
13 100:52:03 | 101:59:18 180 0 -1.0 2.715
1k 101:59:18 102:33:18 0 0 -29.8 3.524
NOTE: YAW = O, YAW RATE = O FOR ALL SEGMENTS
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APPENDIX I

COMPLETE COMPUTER MODEL

AND
CALCULATED TEMPERATURE HISTORY

Al




Pages 1 and 2

Pages 3-6

Pages 7-10

THERMAL ANALYSIS COMPUTER OUTPUT FORMAT

TEMP

W

A

C

Q-DIS
ALPHA
EPSILON

initial temperature in °F
- weight in LB

- radiating area in IN2

- specific heat in BTU/LB-°F

power dissipation in WATTS

solar absorbtance

thermal emittance - This EPSILON is really
the absorbtance to IR fluxes (THERMAL) in the
ENVIRONMENT input. F in the radiative path

input includes the emittance factor.

CONDUCTIVE PATHS

Paths are numbered in consecutive order.
Numbers under FROM and TO are the end points of
that path.
K is conductance in BTU/HR-°F

if L = 12 IN and A = 144IN2

or
BTU

K is thermal conductivity TRFT_°F
where

A conductive area in IN2
L conductive path length in IN

RADIATIVE PATHS

Same type of format as CONDUCTIVE
F is combined script F, that is combined
area - emittance factor for radiation.
The areas for nodes involved in radiative paths
are given in the node definition between W and C

in INZ.

A2



9 Pages 11-16 Q - TABLE

This lists the conductive (or convective) and

radiative paths for each node.

A positive or negative path designation is made
to enable the TRACE routine to calculate net heat

flows to all nodes.

17-104 TIME-TEMPERATURE PROFILE

Prints out nodal temperatures versus time.

A3




INTEGRAT ION OF THERMAL TRANSIENTS PGM 1179

APULLO 1C MISSION ANALYSIS

‘ 98 NODES INITIAL TIME (HOURS) 92.66
194 PATHS, CONOULCTIVE
186 PATKS, RACIATIVE PRINT INCREMENT  5.0000E-02
23 NODES AFFECTED BY ENVIRONMENT FINAL 98.41
NQBE_-_._IEME_-_.--ﬂ__--___A._-..-.Q___-_Q:QLS_.-ALBEA-EBSILEN

VSR 3 1 8.l 7000 54,54  .2400 . 1930 « 3460
FILLER BLK 2 10.9  .04200 12.C3 .2500 .1210  .03000
VSR 2 3 11.6  .4800 54.94  .2400 1930 L3460
ALTIM 4 8.7 45000 57427 2400 «1907  .3550
VSR 1 5 10.5 4800 54.S4  .2400 .1930 « 3460
XTRMA & 2743 2.420 204.2  .2400 .2080  .38%50
SUP LF FWD 7 17.3  .01850 12.3C .2600 1210  .03000
SUP LF AFT 8 19.6 01850 12.60 42600 <1210 .03000
SUP RT FWh 9 10.C «01450 15.27 «2600 «1210 «03000
SUP RT AFT 10 12,0  .01525 14.62 .2600 .1210  .03000
SHROJL A C 11 7.6 .02880 58.87 .3100 ‘ <2300  .03000
SHRQUC F C 12 €.0 03040 €2.C6 .3100 <2300  .03000
SHRCULC F R 13 -5.6 «02210 45.C8 .3100 <2300 .03000
SHROUC R F 14 Ce2  .01740 35.61  .3100 <2300  .03000
SHROJC L F 15 2.4 .01140 23.24 43100 <2300  .03000
SHKDJC TOP 16 =4.3 1790 3€5.0 3100 «2300  .03000
SHROJC R A 17 4.3  .CCS800 2C.C2  .3100 2300  .03000
SUP RC 18 4.6 403200 17.45  .2600 <1210  .03000
SFROUC L A 19 545 01150 23.51 .3100 «2300  .03000
SKROJUC F L 20O 5.0 «C(E200 16482 .3100 «2300  .03000
SHPOUL A L z1 7.7  .CC€2CC 16.7S  .3100 . «2300  .03000
SHROUC A R 22 649  .0CS300 19.C8  .3100 .2300 «03000
LEM EASE 23 =225.C 17.34 17323  .1200 <7500 . 7500
TLT EX FWd 24  =115.0  .02460 29.90 <1200 <4030  .1400
TLT EX LFT 2¢ -67.2  .CCS7C0O 11.75 1200 .4030 . 1400
TLT EX AFT 26 -96.6  L018l0 22.C8 41200 <4030  .1400
TLT =XT RT 27 -€71.2  .0CS7CC 11.75 .1200 <4030  .1400
PLT 40CALT 28 S€e3 44523  20.C0 <2450 4.030
PLT AS5,A€ 29 4.4  W2214  2C.00 .2450  2.330
PLT A-22 30 €1.5 .093220 «2450 2.880
PLT A4 i1 €2e2 L1553 <2450 1.640
PLT 14 22 €2.3  .2615 20.00 .2450 7.300
PLT CENTER 33 €z.5 .07C20 <2450  .7400
PLT CCNTLR 34 €1.1 .1C89  20.C0 .2450 7.910
PLT A9-12 as 4.2  .08360 2450  .8800
PLT A-1l4 e £E .5 «CSTL2 2CeCC  .2450 1.020
PLT aA-14 279 £6s7 U4 ELS «2450 « 4900
PLT Al4 38 €8.9  .1290 «2450  1.360
PLT A20 2g 5641 .C6571 «2450  .T000
PLT 17,A8 40 E7.C  .1Cbh5 <2450 1.110
FREQ MUD 41 6.2 .55C0 1700
ALT € 3X 42 £€.2 l.6EB .1700
V.S. SSX 43 €2.2 1.310 .1700
AME .Sw A13 44 £4.5  .05400 .1700
AMF.sw Al2 45 E4.5 «05400 .1700
‘AMP.Sw Al4 46 E€e4  LC6BL7T .1700

‘ AMP.Sw Al4 41 Cte4  J068L7 .1700
AMP.Sw Al4 48 £5.9  .00817 .1700

RY SN AERCNAULTICAL,y SAN CIFEGU SEPT. 15, 1969 PAGE 1




INTEGRATICN OF TFERMAL IRANSIENTS PGM 1179
APOLLU 1C MISSION ANALYSIS

‘ NOCE ____JEMP______ o __ A____ G Q=DIS ALPHA_EPSILCN
AMP.5wW Al4 45 561 «06817 . 1700
AMP.SwW Al4 5C 58.1 .06817 .1700
AMF.Sw 814 ¢ 8.1 06817 1700
TH DET Al3 €2 4.5 «05400 «1700
TH DET Al4 €3 8.4 .C5788 <1700
TH BST Al4 =4 3.5 .C5788 .1700
TH DET Al4 5¢ £8.5 .05788 .1700
LEVZL ER 56 49 .4 «4SGC0 «1700
5508 AMP § §7 49 .4 «1025 <1700
5508 AMP 9 5S¢ €044 05437 .1700
5503 AMP 9 £9 Ce4 «C5438 ' «1700
55Ch AMP § 60 €0e4 .05437 . 1700
5508 AMP 9 61 0.4 «05438 .1700
S50R AMP 7 €2 2,3 .C5768 . .1700
55[R AMP 7 €2 2.3 .C5768 . 1700
HYE vS1 €4 3 .l4alo « 2450
HY B VS 3 €5 4 . 2655 «2450
HYE a6T €€ 2 .1430 « 2450
ENC FT Fwl &7 2 «041CC 4C.40 2200
SUP RT FWL €€ J «03450 14.10 «2200
SUP RT MID 66S 8 «032C00 17.20 2200
SUP RT AFT 17C 0 .03€75 2200
SNC AFT 71 3 .1510 40.50 . 2200
SUP LF AFT 72 «C4€50 2200
SUP LF MIC 1713 .062C0 «2200
SUP LF FWD 14 «04€50 «2200
FM CASE i5 .13C0 36,10 2450
ALTX CASE 16 <4120 764 8C « 2450
ALTA MB 17 «02400 19.37 + 2450

CASE A5,A6 18
CASE A9-12 179
CASE MR2A14  8C
CASE VSX g1
CASE AT,A8 82

«02771 1C.70 « 2450
«C5140 19.26 « 2450
«COT13 43.30 «2450
«4410 1G.7C +2450
«03C6C 1C.€C « 2450

MM COCAD,D = ONO~ODndbeooohMOONMITON

& e o & © & ° 6 6 & 6 © B O o & 0 e & s e ® 6 o e & o s »

oad P W 0w VJiWwo e WO a W

LD N N W NN DN D RAD AR AN (N AN AN AT AN et b AP AR AN e DN DN AR AR

NG VSZ AFT €3 «0220C « 2450
WG VSZMAFT €4 .C8851 « 2450
WG VScMFWD €5 «C3851 « 2450
WG VS¢ FWD €6 «C5€6CC « 2450
WG VO IMAFT &7 «CG438 3.400 « 2450
WG V31 AFT 8¢ «C5154 «2450
WG ALT MIC 89 «26E5 « 2450
WC ALT CEN GC «02000 « 2450
HY £ 225 51 2359 1.CCQC 02450
HYE acz4 52 s 4425 8,000 « 2450
HYt AZ3 S3 44, « 2383 5.CCO «2450
TOP CUVER G4 19.7 «65C0 3€8.0 «3100

TILT STRCT 65 Sz.1 44110  i5.6C 2300
HTR CONTLR <S¢ €7.1  .2000 2C.C0  .2400
SPACE ST  -4€0.C
ACTUATOR - RG..C 55 SO W) L. J N — T T
o ¢ 2R/ o
F L3S [N /LB.F WATTS
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INTEGRATICN UF THERMAL TRANSIENTS PGM 1179

APULLO 16 MISSION ANALYSIS

CONCUCTIVE BATE ERUM__Td_ K __ | —— o
1 FREQ MJD 41 28 PLT MCDALT 300.0U 12.00 ll1.54
2 ALT SSx 42 28 PLT MCLCALT 300.0 12.00) 25.24
3 TILT STRCT 65 68 ACTULATOR 75.00 12.00 « 5000
4 VeSae SSx 43 31 PLT A4 300.0 12.00 13.36
5 MNeSe SEX 43 32 PLT A4 300.0 12.00 12.48
6 VeSao SSX 43 53 PLT CENTER 300.0 12.00 4752
7 AP .Sw AL3 44 2S5 PLT A5,A6 c 4268 1200 144 .0
8 AMP.5w AL3 45 29 PLT AS,Ao e 4208 12.00 144 .0
9 AMP .Sw Al4 46 360 PLT A-14 e 4268 12.00 L44 .0

10 AMP.3SW Al4 47 36 PLT A-l4 « 42068 12.00 144 .0
11 AMP .SW Al4 45 36 PLT A-14 s 42680 12.00 144 .0
1z AMP .Sw Al4 4SS 37 PLT A-l4 e 4208 12.00 144 .0
12 AMP.Sw Al4 50 38 PLT A26 e 42068 12.00 144 ,0
14 A4P .Sw Al4 51 36 PLT A26 4268 12.09 l44 .0
15 TH DT Al3 52 29 PLT A5,A6 . 6660 12.00 144 .0
16 TH JET 214 53 38 PLT Al4a « 6804 12400 144 .0
17 Tk DET Al4 S4 38 PLT Al4 7429 12.00 144 .0
18 TH CET Al4 55 38 PLT Al4 e 1429 12.00 144 ,0
19 LEVELER 56 3C PLT a=-22 30060 12.00 2590
Z3 EECB AMP 5 57 66 HYB A6GT « 7800 12,00 144 .0
:1 5503 AMF G 58 €5 HYB V&3 T . 3900 12.00 144 .0
ZZ S€38B AMP S 56 €5 HYB V&3 « 3900 12.00 144 .0
Z3 55)B AMP 6 o6C ¢5 HYB V&3 « 3900 12.09 144 .0
24 55DB AMP 9 €1 €5 HYB VvS3 « 3900 12.00 144 .0
2B  SS50R AMP 7 €62 €4 HYB V&l « 3900 12.00 144 .0
Z€ SSCH AMP 7 063 €4 HY3 v&l « 3500 12.00 144 .0
27 HYB vSl1 €4 40 PLT AT7,A8 2.300 .05000  .3181
28 kYB vS3 €5 35 PLT A9-12 2300 «05000 <6362
29 HYB AE€T 66 26 PLT AS5,A6 2.300 «050)0 .3181
30 SUP RT AFT 10 & XTRMA « 007000 12.00 144 .0
21 FILLER BLK 2 & XTRMA « 05600 12.00 144 .0
22 SUP RC 18 5 SUP RT FwD « 03800 12,00 144 .0
32 SUP RT FwD 3 6 XTRMA « 0C70C00 12.00 144 .0
34  SUP LF FuwD 7 12 SHRCUD F C .02300 12.00 144 .0
35 SUP LF FwD 7 & XTRMA « 2500 12.00 144 .0
3¢ SUP LF AFT 3 &6 XTRMA 2500 12.09 144 .0
27 PLT MODALT 28 34 PLT CCATLR 72.00 5.650 «4250
13 PLT MOUALT 28 33 PLT CcNTER T72.00 5e750 3100
2g  SUP LF AFT 8 11 SHROUD A C . 02300 12.00 144 .0
40 SUP LF MID 3 12 3SUP LF AFT « 2830 2,000 « 2500
41 PLT MNODALT 28 o171 CNL FT FwD e 2830 1.565 1.600
42 PLT AJJALT 2& 26 PLT A5,A46 72.00 44440 8920
43 PLT MUBALT c& 3C PLT A=-22 72.00 54350 <2375
44 PLT a5,A6 29 67 END FT Fwd « 2830 1.965 1.137
45 PLT AS5,A6 29 ud SUP RT FWD . 2830 15065 l.364
45 PLT AS5,A6 29 30 PLT A-22 72.00 34300 «6225
471 PLT A-z2 30 63 SUP RT FwD «2330 l.565 « 3520
43 PLT aA-ze¢ 3C 31 PLT A4 72.00 Z 600 «6250
49  ALTIM 4 < SUP RT FwD 1250 12.00 144 .0
‘ 50 PLT A4 51 32 PLT A4 72.00 34500 « 6850
€1 PLT A4 11 23 PLT CENTER 72.00 2,080 «5950
€2 PLT A4 32 1C SuP RT AFT e 2830 1.5065 «4925
£ PLT A4 42 4C PLT A7,A8 72.00 4415) «3900
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INTEGRAT ION OF THERMAL TRANSIENTS , PGM 1179
APOLLO 1C MISSION ANALYSIS

& CONCUCT IVE BALE - - ——ERQM IO K__ L ____A
€4 PLT A4 32 PLT A26 72.00  3.750  .2070
55 PLT A4 32 38 PLT Al4 72,00  4.220  .3225
56 PLT A4 32 36 PLT A-14  72.00 4.020  .4925
57 PLT A4 32 33 PLT CENTER 72,00 4.020 +3100

58 PLT CENTER 33 34 PLT CCNTLR 72.00 2.380 «5400
€9 TOP COVER 94 16 SHROUD TQP «03000 12.00 144 .0
60 PLT CCNTLR 34" 35 PLT AS-12 72.00 5.640 1786

61 PLT CCNTLR 34 36 PLT A-14 72.00 4,350 «2550
€2 PLT AS-12 35 36 PLT A-14 72.00 1.900 « 7860
63 PLT AG-12 35 37 PLT A-1l4 - T72.00 2.860 «3600
€4 PLT ASG-12 35 71 END AFT «2830 1.500 « 1695
€5 PLT A-1¢ 36 38 PLT Al4 72.00 3.430 « 2670
66 PLT A-14 36 37 PLT A-14 72.00 3.740 «2550
67 PLT A-14 37 11 END AFT + 2830 1.565 «2550
€8 PLT A-14 37 38 PLT Al4 72.00 2.160 « 2700
65 PLT Al4 38 71 ENU AFT . 2830 1.565 «3225
7C PLT Al4 .38 39 PLT A26 72.00 1.760 «6375
11 PLT AZ¢ 39 4C PLT A7,A8 72.00 1.970 «63175
12 PLT A26 39 71 END AFT « 2830 1.565 « 2085
73 PLT A7,A8 40 7C SUP RT AFT « 2830 1.565 «6380
14 PLT A7,A8 40 11 END AFT " +2830 1.565 «38175

75 END FT FWD o7 68 SUP RT FuD «2830 9.500 «8451
76 SUP RT FwWD 68 6S SUP RT MID «2830 6500 «8451
17 SUP RT MID 69 70 SUP RT AFT «2830 10.00 «8451
78 SUP RT AFT 7C 71 END AFT «2830 10.50 8451
75 END AFT 11 72 SUP LF AFT «2830 12.00 «8451
80 TLT EXT RT 27 "24 TLT EX FwD 9.400 6,000 «001700
€1 TLY EX AFT 26 27 TLY EXT RT | 9.400 6.000 .001300
€2 SUP LF FWD 74 67 END FT FWD «2830 5.000 «8451

€3 HYB VSl 64 7C SUP R1 AFT «1300 .01800 9.000
€4 HYB vS3 65 12 SUP LF AFT « 1300 .01800 18.60
85 -HYB A6T 66 68 SUP RT FuD « 1300 .01800 9.800
86 FM CASE 75 41 FREQ MOD 72.00 2.000 «4270
€7 ALTX CASE 716 42 ALT S&X 90.00 2.170 «3392
88 CASE vSX 81 43 V.S. SSX 90.00 2.170 «4480
85 ALTA M3 77 . 52 TH DET Al3 «01210 12.00 144 .0
SC ALTA MB 77 44 AMP.Sh Al3 .01210 12.00 144 .0
51 ALTA MB 17 45 AMP.Sh Al3 .01210 12.00 144 .0

52 HTR CONTLR S& 34 PLT CCNTLR  300.0 12.00 10.08
93 CASE AS,A6 78 57 5508 AMP 5  .05000 12.00 1440
G4 CASE A9-12 79 58 5508 AMP 9 ~ .02500 12.00  l44.0
G5 CASE A9-12 79 55 550B AMP 9  .02500 12.00  l44.0
S6 CASE A9-12 7S 6C 55DB AMP 9  .02500 12.00 1440
S7 CASE AS-12 79 61 55DB AMP 9  .02500 12.00 1440
G8 CASE MBAL4 8C 46 AMP.Sh Al4  .01210 12.00 144.0
GG CASE MBAL4 80 47 AMP.Sw Al4  .01140 12.00  144.0
1CC WG VSZ AFT 83 48 AMP.Sh Al4 .01140 12.00  144.0
101 WG VS2 AFT 83 4G AMP.Sh Al4  .01140 12.00  144.0
102 WG VSZ AFT 83 50 AMP.Sh Al4 .01140 12.00 144.0
103 WG VS2 AFT 83 51 AMP.Sh Al4 .01140 12.00 14440
‘ 104 WG VS2 AFT 83 53 TH DET Al4 01140 12.00 144.0
1C5 WG VS2 AFT 83 54 TH DET Al4 .01100 12.00  144.0
16 WG VS2 AFT 83 55 TH DET Al4 +01140 12.00  144.0
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CONCUCTIVE PATE

INTEGRATICN OF THERMAL TRANSIENTS

APOLLO 10 MISSION AMALYSIS

1¢7
1C8
1C9
110
111
112
113
114
115
116
117
118
118
120
121
1¢2
123
124
125
126
127
128
129
130
121
122
123
124
125
136
137
138
129
14C
141
142
143
144
145
14¢
141
148
145
150
11
182
153
154
155
15¢
151
158
156

RY AN AERUONAUTICAL,

CASE A7,A8
CASE A7,A8
VSR 2

WG VS2 AFT
WG VS2MAFT
WG VS2MFWD
WG VS2 FWD
WG VSZMAFT
WG VS2MFWD
HYB VvS3

WG VSIMAFT
WG VS1 AFT
WG VSIMAFT
HYB A25

WG ALT MID
WG ALT CEN

WG ALT MID

HYB A23
SUP LF MID
SUP RC
XTRMA
XTRMA -
XTRMA
XTRMA
XTRMA
XTRMA
XTRMA
XTRMA

SUP RT AFT

XTRMA

XTRMA

 XTRMA

XTRMA

TLT EX
SHROUD
SUP LF
SUP LF
SuUP RT
SUP RT
VSR 3

VSR 2

SHRCUD
SHROUD
SHRQUD
SKROUD
SHRCUD
SHRCUD
SHEROUD
SHROUD
SHROUD
SHROUD
SEROUD
SHROUD

LFT
R A
FWD
AFT
FWD
AFT

10pP
0P
10P
0P
10pP
T0P
6P
Tup
0P
0P
AC
AC

SAN CIE

ERQM__IQ_
82 62

82 63
3 83
83 84
84 85
85 86
86 1
84 G2
85 92
65 S2
87 . 88
38 5
87 9l
91 64
85 90
90 4
89 53
S3 66
13 14
18 69
6 28
6 29
6 3C
¢ 31
6 32
6 33
6 - 34
6 35
10 11
6 36
6 317
6 38
6 40
25 26
17 18
114
8 12
9 68
10 7¢
1 2
3 2
16 11
16 12
16 13
16 14
16 15
16 17
16 16
16 20
16 21
16 22
11 21
11 22
G0

PGM 1179
K L A__
550B ANP T « 02500 12.00 144 .0
5508 AMP 7 «02500 12.00 144 .0
WG VS2 AFT 72.00 2.200 <1212
WG VS2MAFT - 72.00 2.200 «1212
WG VS2MFWD T72.00 3.300 « 2600
WG vS2 FWD 72.00 4,000 «1212
VSR 3 72.00 3.000 «1212
HYB A24 72.00 1.000 3200
HYB A24 72.00 1.000. 3200
HYB A24 72.00 2.000 «7000
WG VS1 AFT 72.00 2.000 «1200
VSR 1 72.00 24500 <1200
HYB A25 72.00 1.000 «3200
HYB VS1 . 72.00 2.000 «3500
WG ALT CEN 72.00 2.000 «1200
ALTIM 72.00 2.000 «1200
HYB A23 72.00 1.000 «3200
HYB A6T 72.00 2.000 «3500
SUP LF FWD .2830 3.000 «2500
SUP RT MID «03000 12.00 144 .0
PLT MCDALT © .4995 12.00 144 .0
PLT A5,A6 2590 12,00 144 .0
PLT A=22 « 07400 12.00 144 .0
PLT A4 «1850 12.00 144 .0
PLT A4 «2220 12.00 144 .0
PLT CENTER « 09250 12.00 144 .0
PLT CCNTLR .1850 12.00 144 .0
PLT A9-12 «1480 12.00 144.0
SHROUD" A C .02300 12.00 144 .0
PLT A-14 «1110 12.00 144 .0
PLT Al4 « 07400 12.00 144 .0
PLT A7,A8 «1480 12.00 144 .0
TLT EX AFT 9.400 6,000 .001300
SUP RC «01400 12.00 144 .0
SUP LF FwD «2833 5.000 2.200
SUP LF AFT +«2833 5.000 2.200
SUP RT FuD «2833 5.000 2.250
SLP RT AFT «2833 5.000 2.125
FILLER BLK «3750 12.00 144 .0
FILLER BLK ~ .3750 12.00 144 .0
SHRCUD A C 25.00 12.00 1.000
SHRCUD F C 25.00 12.00 1.000
SHRCUD F R 25.00 12.00 « 7000
SHRCUD R F 25.00 12.00 «8000
SHROLD L F 25.00 12.00 « 7000
SHROUD R A 25.00 12.00 «8000
SHROUD L A 25.00 12.00 « 7000
SHROLC F L 25.00 12.00 «6500
SHRCUD A L 25.00 12.00 <6500
SHROUD A R 25.00 12.00 <6500
SHRCUD A L 120.0 9.000 -01000
SHROLD A R 120.0 9.000 .01000
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INTEGRATION OF THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS

. CCNCUCTIVE PAIE ERQM__1I0 K L _A__
160 SHROUD AL 21 19 SHROWLD L A 120.0 9.000 .01000
161 SHROUD L A 19 15 SHRCUD L F  120.0 6.000 .02000
162 SHROUD L F 15 20 SHROUD F L 120.0 9.000 .01000
16é3 SHROUD F L 20 12 SHROUD F C 120.0 9.000 01000
1€4 SHROUD F C 12 13 SHROUD F R 120.0 9.000 .03000
1€5 SHROUD F R 13 14 SHROUD R F  120.0 8.000 .03000
166 SHROUD R F 14 17 SHROUD R A 120.0 8.000 .01000
167 SHRCUD R A 17 22 SHROULD A R 120.0 9.000 «01000
168 SHROUD R A 17 5 VSR 1 <2670 12.00 144 .0
169 SHROUD R F 14 4 ALTIM <2000 12.00 144 .0
170 SHROUD F R 13 4 ALTIM 1200 12.00 144 .0
171 SKROUD F C 12 & XTRMA «1600 12.00 144 .0
172 SHROUD F L 20 1 VSR 3 « 4000 12.00 144 .0
173 SKROUD L F 15 1 VSR 3 «2670  12.00 144 .0

174 SHROUD L A 19 3 VSR 2 © «2670  12.00 144 .0
175 SHROUD A L 21 3 VSR 2 «4000 12.00 144 .0
176 SHROUC A C 11 6 XTRMA «1600 12.00 144 .0
177 SHROUD A R 22 5 VSR 1 <4000 12.00 144 .0
178 HYB A232 S3 76 ALIX CASE 72.00  6.500 .1200
179 WG VSIMAFT 87 81 CASE VX 72.00 64500 . 1200
180 VSR 3 1 73 SUP LF MID . .2830 1.000 1690
181 VSR 3 1 74 SUP LF FWD .2830 1.500 2.000
1€2 VSR 3 1 7 SUP LF FWD  .2000 12.00 144 .0
183 VSR 2 3 73 SUP LF MID .2830 1.000 1.690 -
184 VSR 2 3 72 SUP LF AFT  .2830 1.500 2.000
165 VSR 2 3 8 SUP LF AFT  .2000 12.00 144 .0
166 VSR 1 5 _7C SUP RT AFT  .2830 1.500 2.000
167 VSR 1 5 69 SUP RT MID .2830 1.500 1.690
188 VSR 1 5 1C SUP RT AFT  .1430 12.00 144 .0
186 ALTIM 4 68 SUP RT FWD 42830 1.500 2.250
150 ALTIM 4 6S SUP RT MID  .2830 1.500 1.690

191 TLT EX FuWD

N
&
N
w

TLT EX LFT 9.400 6.000 .001700

192 PLT CONTLR 34 73 SUP LF MID « 04640 12.00 144 .0
193 SuUP LF MID 173 1 VSR 3 «001700 12.00 144 .0
194 PLT A4 31 4 ALTINM 207910 _12.,00 1440

BTU/ 0 2
/HR.FT.F INCHES INCH

PATHS 180 ANC 1S3 BOTH CONNECT NODE 73 WITH 1
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INTEGRAT ICN OF THERMAL TRANSIENTS

APOLLO 1C MISSION ANALYSIS

RACTATIVE PAIL
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RY EN AERCNAUTICAL ,

S 1. W E

“LEM BASE 23" 97 SPACE .7500
VSR 2 1 97 SPACE <3460
FILLER BLK 2 97 SPACE .03000
VSR 2 3 S7 SPACE <3460
ALTIM 4 S7 SPACE 3550 .
VSR 1 5 S7 SPACE <3460
XTRMA 6 97 SPACE 3850
SUP LF FWD 7 S7 SPACE «05000
SUP LF AFT 8 97 SPACE 04650
SUP RT FWD 9 97 SPACE .03500
SUP RT AFT 10 97 SPACE 04100
SHROLD A C 11 S7 SPACE 05000
SHROLD F C 12 S7 SPACE 04910
SHRULD F R 13 97 SPACE 04910
SHROLD R F 14 97 SPACE 04720
SHROLD L F 15 97 SPACE .05000
SHROLD TUP 16 S7 SPACE 05000
SHROLD R°'A 17 §7 SPACE 04720
SUP RC 18 97 SPACE .05000
SHROLD L A 19 S7 SPACE 05000
SHROUD F L 20 S7 SPACE .05000
SHROLD A L 21 97 SPACE 05000
SHROLD A R 22 S7 SPACE .05000
VSR 3 1 7 SLP LF FwD .000800
VSR Z 3 8 SUP LF AFT .000800
VSR 1 5 10 SUP RT AFT 001600
AL TIM 4 S SUP RT FWD .001200
TLT EXT RT 27 23 LEM BASE 07200
ALTIN 4 18 SLP RC .02620
SUP RT FWD S 18 SUP RC 005000
SHROLD TOP 16 23 LEM BASE .02020
SHROLD F L 20 23 LEM BASE 1003400
SHROLD F C 12 23 LEM BASE 003400
SHROLD F R 13 23 LEM BASE .1034
SHROLD R F 14 23 LEM BASE 01050
SHROLD R A 17 23 LEM BASE 01050
FM CASE 75 76 ALTX CASE 3820
FM CASE 75 77 ALTA MB .09600
ALTX CASE 76 77 ALTA MB .07300
FM CASE 15 18 CASE A5,A6 03100
ALTX CASE 76 78 CASE A5,A6 03500
ALTA MB 77 78 CASE A5,A6 05900
FM CASE i5 79 CASE A9-12 006000
ALTX CASE 76 75 CASE A9-12 .01000
ALTA MB 77 79 CASE A9-12 001000
CASE AS5,46 78 79 CASE A9-12 007000
FM CASE 75 80 CASE MBAl4 01400
ALTX CASE 76 80 CASE MBAl4 01900
ALTA MB 77 80 CASE MBAl4 005000
CASE AS,A6 78 80 CASE MBAl4 01600
CASE AS-12 7S 80 CASE MBAl4 <2510
FM CASE 75 81 CASE VSX «05900
ALTX CASE 76 81 CASE VSX .1410
SAN CIEGO SEPT. 15, 1969
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INTEGRATION OF THERMAL TRANSIENTS PGNM 1179
APULLO 10 MISSION ANALYSIS
‘ RACIATIVE BAIJ:-____-_----_._-EBQM-_lﬂ-__ - F
ALTA MB CASE VvSX «1400
55 CASE A5,As 78 81 CASE VSX +1280
€6 CASE A9-12 79 81 CASE VvSX «1390
&1 CASE MBAl4 80 81 CASE VSX «2430
€8 FM CASE ‘ 15 82 CASE A7,A8 «003000
£¢ ALTX CASE 76 82 CASE A7.,AS8 «003000
€0 TLY EX LFT 25 23 LEM BASE «07200
€1 CASE AS5,A6 78 82 CASE A7,A8 «004000
€2 CASE A9-12 719 82 CASE A7,A8 «05300
€3 CASE MBAl14 80 82 CASE A7,A8 «07000
€4 CASE VX .81 82 CASE A7,A8 «02500
€5 FM CASE 75 S4 TOP COVER 008000
(X! ALTX CASE 76 94 TOP COVER «.01000
€1 ALTA MB 17 S4 TOP COVER .004000
68 CASE AS,A6 178 94 T10P COVER . «01000
€9 CASE AS-12 79 G4 TQOP COVER «01200
1C CASE MBAl4 80 G4 TCF CCVER «01100
11 CASE VSX 81 94 TOP COVER . 008000
1¢ CASE A7yA8 82 94 TOF COVER: «01500
i3 FM CASE 15 67 END FT FWD «02600
14 ALTX CASE 16 67 END FT F#aD «01300
1€ ALTA MB 17 67 END FT FaD « 009000
16 CASE A5,A6 78 67 END FT FWD « 009000
1 -CASE AS-12 79 67 END FT F#HD «01300
18 CASE MBAl4 80 67 END FT FWD «01500
19 CASE VSX 8l 67 END FT FwD « 006000
€C CASE A79A8 82 67 END FT FwD «01900
£l FM CASE 15 68 SUP RT FwD 002000
£2 ALTX CASE 76 68 SUP RT FWD «001000
g3 ALTA MB 77 €8 SUP RT FWD .01100
84 CASE A5,A6 78 68 SUP RT FwD « 002000
£5 FM CASE 15 4 ALTIM « 02600
gé "ALTX CASE 16 4 ALTIM «03200
g7 ALTA MB 17 4 ALTIM «01400
88 CASE AS,A6 78 4 ALTIM «03000
89 CASE AG-12 79 4 ALTIM 002000
SC CASE MBA1l4 80 4 ALTIM . 001000
- G1 CASE VvSx 81 4 ALTIM «+ 02800
G2 CASE A7,A8 82 4 ALTIM 001000
G3 T0P COVER G4 4 ALTIM « 009600
C4 SUP RT FwWD 68 4 ALTIM 001000
<5 FM CASE 15 1 VSR 3 « 01600
C¢E AL TX CASE 76 1 VSR 3 01300
S7 ALTA MB 17 1 VSR 3 . 008000
58 CASE AS5,A6 78 1 VSR 3 01500
S9 CASE AS-12 1S 1 VSR 3 009000
1CC CASE MEBAl4 80 1 VSR 3 .01000
101 CASE VvSX 81 L VSR 3 «01000
102 CASE A7,A8 82 1 VSR 3 «01100
1C23 TO0P COVER S4 1 VSR 3 01180
1C4 SUP RT FWD 68 1 VSR 3 « 003000
. 1C5 ALTINM 4 1 VSR 3 «03000
1C6 FM CASE 15 5 VER 1 .01100
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INTEGRATICN OF THERMAL 1TRANSIENTS

APULLC 1C MISSION ANALYSIS

RACIAT IVE 'EAIJ:.-_-_--_-;_---_E&QM- 10

E
1C13 - ALTX CASE 16 5 VSR 1 .01200
1C8 ALTA MB 77 5 VSR 1 .007000
1Cs CASE A5,A6 78 5 VSR 1. «01000
110 CASE AS-12 17§ 5 VER 1 «03700
111 CASE MBAl4 80 5 VSR 1 «03300
112 CASE VE&X 81 S VSR 1 .03500
113 kG VSLIMAFT 87 5 VSR 1 « 04500
114 10P COVER S4 5 VSR 1 .01180
118 SUP RT FWD 68 5 VSR 1 .01100
116 ALTIM 4 5 VSR 1 «1460
117 VSR = 1 5 VSR 1 «1250
118 FM CASE 15 3 VSR 2 .01200
118 ALTX CASE 16 3 VSR 2 . 008000
leC ALTA MB 17 3 VSR 2 «005000
lel CASE AS5.A6 178 3 VSR 2 ~« 009000
122 CASE AS-12 179 3 VSR 2 «02700
123 CASE MBAl4 80 3 VSR 2 02600
124 CASE VEX 81 3 VSR 2 .01100
125 CASE A74yA8 82 3 VSR 2 «03500
1c€¢ T0P COVER 94 3 VSR 2 .01180
127 ENC FT FWD 67 3 VSR 2 .006000
128 VSR. 2 1 3 VSR 2 «2500
1293 VSR 1 5 3 VSR 2 007000
120 .FM CASE 15 S3 HYB A23 »001000
121 ALTX CASE 16 S3 HYB A23 «002000
122 ALTA MB 77 S3 HYB A23 002000
123 CASE AS5,A6 78 S3 HYB A23 « 02600
134 CASE VS§X 81 93 HYB A23 «002000
13¢ CASE MBAL4 80 Sl HYB A25 «03000
136 CASE AT,A8 82 Sl HYB A25 «02500
137 TLT EX AFT 26 23 LEM BASE «09600
128& CASE AS-12 79 S2 HYB A24 03700
135 "CASE MBAl4 8C G2 HYB A24 01300
140 CASE V&X 81 92 HYB A24 003000
141 CASE A74,A8 82 92 HYB A24 .01000
142 VSR 1 5 §2 HYB A24 .001000
143 FM CASE 15 34 PLT CCNTLR -03000
144 ALTX CASE 16 34 PLT CCNTLR «07000
145 ALTA MB 77 34 PLT CCNTLR «2610
14¢€ CASE A5,A6 78 34 PLT CCNTLR «03300
147 CASE AS-12 79 34 PLT CCNTLR . 03000
148 CASE MBAl4 80 34 PLT CCNTLR «06100
146 CASE VvEX 81 34 PLT CCNTLR « 05400
15¢C CASE A79A8 82 34 PLT CCNTLR .005000
1£1 AL TIM 4 29 PLT A5,A6 2372
182 VSR 2 1 28 PLT MCDALT «2405
153 VSR 1 5 32 PLT A4 « 2405
1£4 VSR 2 3 36 PLT A-14 «24C5
155 FYB A23 G3 34 PLT CCNTLR «002000
156 FYB A24 G2 34 PLT CCNTLR .2000
1517 FM CASE 15 65 TILT STRCTY «03310
158 ALTX CASE 76 S5 TILT STRCT «1189
15S ALTA MB 77 95 TILT STRCT «05120
RY AN AERONAUT ICAL, SAN CIEGO SEPT. 15, 1969
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INTEGRATION OF THFERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS
. RACIATIVE PAIH _ EROM__IC __ E

160 " CASE AS4A6 178 S5 TILT STRCT L1051
161 CASE A9-12 79 S5 TILT STRCT <1634
1€2 CASE MBAl4 80 95 TILT STRCT < 06940
163 CASE VSX 81 S5 TILT STRCT .2681
164 CASE A7,A8 82 95 TILT STRCT .04230
165 HTR CONTLR S6 94 TCOP COVER .01980
166 END FT FWO 67 95 TILT STRCT .002900
167 VSR 3 1 95 TILT STRCT .09840
16¢€ VSR 2 3 95 TILT STRCT .09750
165 ALTIM 4 95 TILT STRCT .09770
170 VSR 1 .5 §5 TILT STRCT .09750
171 HTR CONTLR S6 95 TILT STRCT .3036
172 END AFT 71 95 TILT STRCT .003700
173 HYB A23 3 'S5 TILT STRCT 005900
174 FYB A25 91 S5 TILT STRCT  ..01150
175 FYB A24 92 S5 TILT STRCT .007800
176 SUP RT MIU 69 95 TILT STRCT «003600
177 TILT EX FWD 24 S7 SPACE .06400
178 TLT EX LFT 25 S7 SPACE .06400
179 LT EX AFT 26 ST SPACE .03200
18¢C TLT EXT RT 27 S7 SPACE . 06400
131 LT EX FWD 24 23 LEM BASE .07200
182 TILT STRCT 95 24 TLT EX FWD .01000
183 TILT STRCT S5 25 TLT EX LFT .01000
184 TILT STRCT 95 26 TLT EX AFT .01000
1€5 TILT STRCT S5 27 TLT EXT RT .01000
1€6 PLT A4 32 4 ALTIM .03580
187 PLT A4 32 5 VSR 1 .03580
188 PLT CONTLR 34 1 VSR 3 .01710
189 PLT CONTLR 34 3 VSR 2 .01710

PATHS 153 AND 167 BCTH CONNECT NODE 32 WITH 5
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INTEGRAT ICN OF THERMAL TRANSIENTS . PGM 1179
APOLLO 10 MISSION ANALYSIS

. VSR 3 ' 1 QC: 112 -146 172 173 -180 -181 -182 193
QR: =z =24 S5 96 97 98 99 100 101 102
1C2 104 1C5 -117 -128 -152 -167 188
FILLER BLK 2QC: =21 146 147
QR: -3 i i
VSR 2 3 QC: -1CS =147 174 175 -183 -184 -185
QR -4 =25 118 119 120 121 122 123 124 125
12¢ 127 128 129 -154 -168 189
ALTIM 4 QC: =4S 122 165 170 -189 -190 194
QR - =27 =265 85 86 87 88 89 90 91

Se 93 S4 =105 -116 -151 -169 186

VSR 1 €QC: 118 168 177 -1€6 -187 -188
QRT -€ =-26 1C6 107 1C8 109 110 111 112 113
114 115 116 117 -129 -142 =153 -170 187
XTRMA €QC: 3C 31 33 35 36 -127 -128 -129 -130 -131
=12z =133 =134 -136 -137 -138 -139 171 176
QR: -1 o,
SUP LF FWC. 7QC: -3¢ =35 -142 182 .
QR: -8 24

SUP LF AFT € QC: -3¢ -39 -143 1685
QR: -9 25 .

-33 4§ =144

SUP RT FWC S QC: 2
1C 27 =3¢

QR: -

SUP RT AFT  '1C QC: =-3C —-135 -145 188
QR: -11 26

SHROULC A C 11 QC: 36 135 148 -158 -159 =176
QrR: -1¢ ‘

SHROULC F C le QC: 34 149 1€3 -164 -171
QR: -12 -33

SHROUC F R 12 QC: 15C 164 -165 -1170
QR: -14 -34

SHKOUL R F 14 QC: 151 165 -1¢6¢ =169
QR: =-1£ -35

SHROUC L F 1€ QC: 1€z 161 -1¢€2 -173
QR: =1¢

SHROJLC TOP 1€ QC: 5¢ -148 =149 =150 -151 =152 -153 -154 -15% -156

‘l' -157
QR: =171 =31
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APCLLO 1C MISSION ANALVYSIS

. SHROUC R A 17 QC: -141 153 166 —167 -168
QR: -18 =36

SUP RC 18 QC: -32 -126 14l
QR: -1 29 30

SHROUC L A 1S QC: 154 160 -1¢1 -174
QR: =2¢( ‘

SFROUC F L 2C QC: 1% 162 =163 =172
QR: =21 =32

SFROUC A L 21 QC: 156 158 =160 =115

QR: -2¢
SKROUC A R . ZZz QC: 157 159 161 =177
QR: =23
"LEM BASE 23 QR: -1 28 31 32 33 34 35 36 60 137
181

TLT £X FwWC ¢4 QC: §C =191
QR: -177 -181 182

TLT EX LFT <€ QC: =-14C 191
QR: -6C -178 183

TLT EX AFT 2€ QC: -€1 140 .
QR: =137 =175 184

TLT EXT RT 27 QC: -8C 81
: QR: =-2€ —180 185

PLT MOCALT 28 QC: 1 2 =31 -38 =41 -42 -43 127
. QR 152

PLT A5,A6 26 QC: K| ‘8 15 29 42 =44 —45 =46 123
QR 151

PLT A-22 3C QC: 16 43 4€ =47 -48 129

PLT A4 31 QC: 4 48 -5C =51 130 -194

PLT A4 iz QC: £ 50 =52 =53 =54 =55 =56 =57 131
QR 152 =186 -1¢€1

PLT CENTER 33 QC: £ 38 51 57 =58 132

PLT CONTLR 34 QC: 33 58 -6C -¢€1 92 133 -19¢2
QR: 14= 144 145 146 147 148 149 150 155 156

-18¢ -189
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 1GC MISSION ANALYSIS

@ PLT A9-12 35 QC: 26 60 -€2 -63 =-64 134
PLT A-14 3¢ QC: S 10 11 56 61 62 -65 -66 136
QR: 154
PLT a-14 37 QC: 1z 63 66 =61 =68 13?
PLT Al4 e QC: 1€ 17 18 55 65 68 -69 -T0 138
PLT A26 35 QC: 1@ 14 5S4  T¢ =Tl -T2
PLT AT,AE  4C QC: 271 53 -1l -13 =74 139
FREQ MUD 41 QC: -1 86
ALT SSX 4z QC: -z 87
VeS. SSX 43 QC: -4 -5 -6 €8
AMF.SW AL13 44 QC: -7 90
AMP.Sw AL13 45 QC: -€ 91
AMP.SW Al4 46 QC: =S 98

AMP.Sw Al4 47 QC: =10 S5
AMP.SW Al4 48 QC: =11 10C
AMP.SW Al4  4S QC: =1z 1ol
AMP.SW Al4  SC QC: -12 102
AMF.SW Al4 €1 QC: -14 103
TH DET A13 &2 QC: =-1% 89
TH CET Al4 52 QC: -1€ 104
TH DET Al4 €4 QC: -17 105
TH CcT Al4 €€ QC: -1€ 1Cé6
LEVELER ce¢ QC:  -19

5508 AMP 5 57 QC: =-2C 63
558 AMP § 58 QC: =21 G4

5508 AMP 6 S6 QC: -z«¢ $5
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INTEGRAT ION OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS | |

. 55CB AMP §  &C QC: =23 96
5508 AMP S €1 QC: -24  S7
55CB AMP 7 €z QC: =-2¢ 1C7
5508 AMP 7 €3 QC: =26 108

HYE VS1 €4 QC: 2% 26 =21 =83 120

HYB V53 65 QC: ¢l Z2 23 24 =28 -84 -116
HYE A6T €€ QC: 2C =29 -£5 124

ENC FT FWC. €71 QC:

1 44 -7 €2
QR 2

14 15 16 77 78 79 80 =127 -166

47 15 -16 85 144 189

'SUP RT FWD 68 QC: 4¢
, el 82. €3 €4 =94 -104 -115

SUP KT MIC 66 QC: -77 12¢ 187 190

SUP RT AFT 7C QC: $e¢ 73 11 =18 83 145 186

ENC AFT 71 QC: €4 67 65 12 14 8 =719

SUP LF AFT 72 QC: 4C 79 €4 143 184
SUP LF MIC 73 QC: =-4C -125 18C 183 192 -193
SUP LF FWC 74 QC: =-€Zz 125 142 18l

FM CASE 1€ QC: -¢¢ '
QR: =37 -38 -4C =43 =47 =52 -58 =65 -73 -81
-€f =65 -1C6 -118 -130 -143 -157

ALTX CASE i€ QC: -¢t7 178
QR: 37 -39 -41 -44 -48 -53 -59 -6 -T74 =82
-€¢€ =96 -1C7 -119 -131 -144 -158

ALTA MB i1 QC: -8¢ -9C =91
QR 3¢ 35 =42 =45 =49 =54 =67 =75 -83 -87
=-67T -108 =120 =132 =145 =159

CASE A5, 26 1€ QC: =-6:Z

QR: 4( 41 42 -46 =50 =55 =61 -68 -76 -84
-8€ =98 =109 =121 =133 =146 -160
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INTEGRAT ION OF THERMAL TRANSIENTS PGM 1179

APOLLO 10 MISSION ANALYSIS
CASE A9-1Z 16 QC: =S4 =65 =G¢& =¢7
QR 43 44 45 46 =51 -56 -62 -69 -17 -89
-66 =110 =122 -138 -147 -16l
CASE MEAl4 8C QC: =-S¢ =99 »
QR: 47 48 4SS 50 51 . -57 =63 -70 =78 <90
-106C =111 =123 =135 -139 =148 -162
CASE VSX 81 QC: —-¢¢ 179
QR: Sz 53 54 55 56 ST -64 =71 -79 =9}
-101 =112 =124 =134 -140 -149 -163
CASE A7,A8 €z QC: -1C7 -1C8
QR: 56 59 61 €2 63 64 =72 =80 -92 -102
=12% =136 =141 -150 -164
WG VSZ AFT €3 QC: —-1CC -101 -102 -1C3 -104 -105 =106 109 -110
WG VS2MAFT 84 QC: 1iC -111 -114
WG VS2MFWC 85 QC: 111 -112 -115
WG VS2 FWC 86 QC: 112 -113

WG VSIMAFT €7 QC: -117 =119 -117§
QR: =112

WG VS1 AFT EE QC: 117 -118
WG ALT MIC 85 QC: -121 -123
WG ALT CEN SC QC: 121 -122

HYE A25 S1 QC: 116 -12¢

QR: 13% 136 -174
HYE A24 $2 QC: 114 115 116
QR: 12& 139 14C 141 142 -156 -175
HYE A23 $3 QC: 123 -124 -178
QR: 13C 131 132 133 134 -155 -173
TOP CUVER S4 QC: =-5¢
QR: 65 66 67 68 69 T0O 71 T2 =93 -103
-114 -126 165

TILT STRCT S5 QC:z -3
QR: 157 158 156 160 161 162 163 164 166 167
16¢€ 169 17¢ 171 172 173 174 175 176 -182
-18Z -184 -1€5
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INTEGRAT ION OF THERMAL TRANSIENTS
APOLLO 1C MISSION ANALYSIS

HTR CCNTLR G€ QC: -Gz
QR: -16% -171

ACTUATUR SE QC: 2

COMPUTED TIME INCREMENT = 4.55E=C4 HOUR

RY 2N AERONAUTICAL, SAN CIEGO

SEFPT.

15, 1969

PGM 1179
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INTEGRATICN UF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE HCURS «VS. DEG.F
NODE JIME__SZ2.€56  ____92,3C0 ____ 922150 ___ 92,800 ____92.,850
VSR 3 1 €.l €.l © 8el 8.1 842
FILLER BLK 2 1CeS 1C.8 10.8 10.9 11.0
VSR 2 3 11.¢6 = 11l.6 11.7 11.8 12.0
ALT IM 4 €.7 Ge 8 10.6 11.1 11.6
VSR 1 .5 10.5 1Ce5 10.4 1043 10.2
XTRMA ¢ "27.3 27.3 27.3 27 <4 27.5
SUP LF FWLC 1 17.3 17.2 17.2 17.2 17.3
SUP LF AFT 8 1€ ¢ 16.6 19.6 19.7 19.8
SUP RT FWC S 1LsC _ Ge7 10.2 10.6 11.0
SUP RT AFT 1C 12.0 112 11.0 106.9 10.9
SHROUC A C 11 Te6 €.9 6.5 6.3 6e3
SHROUC F C 1z €.C 449 4.5 4.3 4.3
SHROULC F R .13 -E.¢ -7.9 -8.2 -8.2 -8.1
SHROUC R F 14 Cs2 -(.2 -0.1 0.l 0.3
SHROUD L F 15 a4 2eb 2.4 23 2.4

- SHROUC TOP 16 -4,3 -€,2 -5.7. -5.9 -6,0
SHROUC R A 17 4,3 3.6 3.3 3.2 B 2
SUP RC 18 L,6 442 4.1 4.1 4.2
SKROQUC L A 19 €. € 4.6 4..5 445 4.5
SHROUC F L 20 t.C 442 4,1 4.1 4.1
SHROUC A L 21 17 7.0 6.9 6.9 7.0
SHROUC A R 22 €.9 €.0 5.8 5¢7 5.6
LEM BASE 23 -22%.0 -234,.1 -242.9 -250.4 -256.9
TLT €X FWL <24 -115.C -11€.4 -118.0 -119.5 -120.9
TLTY €X LFT 25§ -€7e2 . —68.4 -69.7 -70.8 -71.7
TLT X AFT 26 ~GéL ¢ -Gle4 -98.,5 -99,6 -100.6
TLT £XT RT 217 ~67e2 -€8e4 -69.7 -70.8 ~T1.7
PLT MUCALT 28 £€.3 S5€.6 57.0 57.3 57.7
PLT AS, A6 29 S4.4 55.1 55.5 55.9 5643
PLT A-22 30 €1.5 6l.2 62.0 62 .7 63.4
PLT a4 1 €2.2 €2.5 63.1 63.6 64.1
PLT A4 1z €z.3 €3.0 63.6 64.1 64.6
PLT CENTER 33 €2.5 €2, 63.7 6442 647
PLT CONTLR 34 67.1 - £8.6 69.4 69.9 70.4
PLT AS-12 a5 4,2 £4.9 5543 55.7 5640
PLT A-14 3¢ 5€.5 57.4 57.9 5843 58.7
PLT A-14 a7 S€a7 57.6 58.2 58.6 59,0
PLT Al4 ag 5€.9 569 60.5 61.0 6l.4
PLT a26 35 €f.7 56e7 6043 60.7 6l.1
PLT A7,A8 40 £7.0 57+9 5844 58 .8 59,2
FREQ MUC 41 S€.3 5€.5 56.9 57.2 57.6
ALT SSX 4z 5€e2 56.5 56.9 57.2 57.6
VeSe SSX 43 €2.2 62.7 63.2 63.38 64.2
AMP.SwWw Al2 44 £4,5 £4.9 55.3 55.8 5642
AMP.SW A1l3 s €¢,5 €4.9 55.3 55.8 5642
AMP.SW Al4 4¢ €4 5€.5G 57.4 57.9 53.3
AMP.SW Al4 41 5€.4 5€49 57«4 57.9 5843
AMF.SW Al4 48 £,6 5€.3 56.9 574 57.8
AMF.SW Al4 46 5€.1 5€.6 57.2 57.7 58.1

‘ AMP.Sw Al4 S S5€.1 5€.6 59,2 59,7 60.1
AMP.3W Al4 51 o | 58,6 59.2 59,7 60.1
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INTEGRATICN OF THFERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS | |

. TIME - TEMPERATURE PROFILE HCURS .VS. DEG.F
NQDE ________ JIME__92.€56 92,100 ____ 222120 92800 ____92,850
TH DET Al2 £2 4.5 55.0 " 55.4 55.8 56.2
TH DET Al4 £:2 £t 56.2 59.8 6043 60.8
TH DET Al4 £4 5¢.5 - 56,2 59.9 604 60.8
Th CeT Al4 S5 58.°5 59.2 59.9 60.4 60.8
LEVEL ER 5S¢ 4G .4 . 82.2 54.7 56 .8 58.4
55CB AMP 5 57 4544 455 49.7 50.0 50.3
5503 AMP § E& 5C.4 5Ce5 5C.7 51.0 51.3
55[8 AMP § 56 5(e 4 5C.5 5C.7 51«0 51.3
550(B AMP 9 €0 £C.4 i D 50.7 51.0 51.3
5508 AMP 9 €1 5(. 4 5C.5 50.7 51.0 51.3
5508 AMP 7 €2 $¢.3 2.4 52.7 52.9 53.2
5508 AMP 7 &3 . a3 2.4 52.7 52.9 53.2
HYE vS1 €4 £2.3 2.6 52.9 s 5342 53.5
HYE VS 3 €5 5Ce4 5C.6 50.9 51.2 51l.5
HYE A6&T 66 4.3 - 4S.5 45.7 50.1 50.4

“ENC FT FWD €7 2.2 5242 52.2. 52.4 52.6
SUP RT FWLC 68 4S.0 , 4%.2 49.4 49.8 50.1
SUP RT MIC 66 1C.8 1C.7 10.7 10.7 10.9
SUP RT AFT 170 £¢.0 §2+3 '52.6 5249 53.2
ENC AFT 11 ‘S5te3 5€.2 58.2 5842 58.2
SUP LF AFT 12 , 5C.3 5C«5 . 50.8 51.0 51.3
SUP LF MID 173 ; 11.3 18.1 23.2 20.4 28.5
SUP LF FWC 14 14.5 l4.4 14.4 14.4 l4.4
FM CASE 18 5%. 5%.8 56.0 56.4 56.7
ALTX CASE 1€ 4.8 - 4.8 54.9 55.2 55.4
ALTA MB 11 5€.4 5€.5 56.8 5742 57.5
CASE AS5,A6 1¢& £1.C 51.0 51.0 51.2 5le4
CASE AS-12 1S €Cs3 5C.2 50.3 50«4 50.5
CASE M2A14 8C €col 52.0 52.1 52.2 52.4
CASE VvSX g1 £€.S 5£.9 59.2 59.6 60.0
CASE A7,A8 €2 £1.6 " Sl.6 51.6 517 51.9
WG VSZ AFT €3 31.3 31.3 31l.4 31.6 31.8
WG VS2Z2MAFT 84 44,5 44.5 44.6 44,8 45.0
WG VS2MFWL €€ 44,7 44.7 44.8 45.0 452
WG VS2 FWD E6 Ze 23.8 23.8 23.9 24.0
WG VSIMAFT €1 4€.1 4€.1 46.2 46.4 46.6
NG VS1 AFT €& 3C.3 3C.3 30.3 3C.3 30.4
WG ALT MID 89 41.8 41.8 41.9 42.1 42.4
WG ALT CEN SC ¢f.3 2%.7 2642 2646 26.9
HYE A25 91 4E.4 48.4 48.5 48.7 49.0
HYE A24 52 L 4€. T 46.7 46.9 47.1 47.3
HYE A23 S3 4449 44.9 45,0 45.2 45.5
TOP COVER S4 16.7 LG.5 19.3 19.1 13.9
TILT STRCT 55 S52.1 1.9 51.6 51.4 51.2
HTR CCNTLR <é 67.1 6€.5 69.3 69.8 70.3
SPACE $7 -46C.C -4€C.0 -460.0 =460.0 -460.0
ACTUATOR S8 £¢.8 4.5 54.2 53.9 53.7
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INTEGRATICN CF THERMAL TRANSIENTS ‘ PGM 1179
APULLO 10 MISSION ANAL YSIS ‘

TIME - TEMPERATURE PROFILE . HOURS .VS. DEG.F
NODE_ _________ TIME__922900_____92.55G_____ 93,000 ___ 93,050 ____93.100
VSR 3 1 €.3 .4 " Beb 87 8.9
FILLER BLK 2z 11.1 11.3 l1.4 11.6 11.7
VSR 2 3 1.1 12.3 12.4 12.6 12.8
ALTIM 4 1z.C 12.3 12.6 12.8 13.1
VSR 1 5 1C.3 . 1C.4 10.5 10.6 10.8
XTEMA 6 277 27.9 28.1 28.3 285
SUP LF FWD 1 17.5 17.6 17.8 18.0 18.2
SUP LF AFT 8 16.6 2C.1 2003 205 20.7
SUP RT FWC S 11.3 l11.6 11.9 12.2 12.4
SUP RT AFT 10 1C.S 11.0 11.1 11.2 11.4
SHROUD A C 11 €.4 €e5 6.6 6.8 6.9
SKKOUD F C 12 44 4.5 4.6 4.8 4.9
SHROULC F R 1232 -1.9 -7.8 =17 =T45 7.4
SRROUD R F 14 (.5 C.7 0.9 lel 1.2
SEROUC L F 15 ceh 2.5 2.7 2.8 2.9
SFFD‘JE TOP 16 -¢.0 . -5.9 -5.8 . -5c7 -5.6
SHROJUC R A 17 el 3.3 3.4 3.5 3.6
SUP RC 18 4.3 445 4.7 4.9 5.1
SHKROUC L A 19 (o€ 4.8 4.9 5.0 5.2
SHROUL F L 20 cbec 403 G4 4.5 4.7
SFROUL AL <21 el 1.2 T4 Te5 1.7
SEROUL A R 22 £ Se7 5.8 5.9 6.1
LEM BASE 23 —c¢beel -267.9 =272.5 =276.7 -280.6
TLT =X FWC 24 -122.2 -123.4 -124.5 -125.5 -126.4
TLT X LFT 2% -12.¢ -=13.3 =-74.0 -T74.6 -75.1
TLT X AFT 26 -101.¢€ -1C2.6 -103.4 -104.3 -105.0
TLT EXT RT 27 =-12.6 -73.3 -74.0 -74,6 -75.1
PLT MUCALT Z&8 £€.C 5843 58.7 59.0 59.3
PLT ‘A5, A€ 29 5€.7 57.1 575 57.8 58.2
PLT A-22 30 €4.C €4.5 64.9 65.4 65.8
PLT A4 21 ' €4.6 65,0 65.3 65.7 66.0
PLT A4 32 €£.0 €S.4 65,8 66.1 66.5
PLT CENTER 23 €c.1 €5.5 65.9 66.2 66.6
PLT CCNTLR 34 17 7l.1 T1.5 71.8 72.1
PLT A9-12 35 5¢.4 5€. 1 57.0 57.3 57.6
PLT A-14 =~ 26 56.0 56.4 59.7 60.0 60.3
PLT A-14 37 5€.3 5G6.7 60.0 6043 60.6
PLT Ala4 38 61.8 62.1 62.4 62.8 63.1
PLT AZ26 39 €1.5 €l.9 62.2 6245 62.8
PLT A7,A8 40 5.5 56.9 60.2 60.5 60.8
FREQ MOC 41 576 5863 58.6 58.9 59.3
ALT SSX 42 579 5€¢3 58.6 58.9 59.3
VeSes SSX 43 X | €5. 65,5 65.8 66.2
AMP.5W Al2 44 5€.¢€ 57.0 57.3 577 58.1
AMF.SW Al13 45 5€.6 57.0 57.3 57.7 58.1
AMP.SW Al4 4¢ 5te7 56.0 59.3 56,6 59.9
AMP.Sw Al4 47 S€.1 5G6.0 59.3 59.6 59.9
AMP.SwW Al4 48 5¢.1 5€¢5 58.8 59.1 59.4
AMF.5W Al4 4SS 5.4 5€.8 59.1 59 .4 59.7
AMP.SW A14 5C 6C.5 6C. S 6l.2 6l.6 61.9
AMP.Sw Al4 £1 6Ce5 6C.9 6l1.2 6l.6 61.9
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INTEGRATICN CF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS

. TIME - TEMPERATURE PROFILE HOURS «VS. DEG.F
NODE. - JIME__S2.800 ____ 922820 ____ 23,000 ___ 93,000 ___ 93,100
Tk DET Al13 22 5€.6 57.0 57.4 57.8 58.1
Tk DcT Al4 €3 €l.c €le.5 61.9 6242 62.5
TH DET Al4 £ €le.?2 - 6l.6 6l.9 62.2 62.6
TH DET Al4 E°€ 6l.2 €l.6 61.9 62.2 62.5
LEVELER 56 5¢.8 61.0 62.0 62.8 63.6
55(8 AMP 5 £7 5C.€ 51.0 51.3 51.7 52.0
558 AMP 9 58§ 51.€ 51.9 52.2 524 52.7
55(8 AMP G 59 £1l.6 1.9 52.2 52.4 52.7
55C3 AMP S €0 51.6 51.6 52.2 52 .4 52.7
55C8 AMP 9 €1 £l.6 S1l.9 52.2 52.4 52.7
5508 aMP 7 €z €3.5 3.8 54.1 S4.4 54.7
55(B AMP 7 €2 £Z.5 £3.8 54.1 54.4 54.7
HYEB VS1 - &4 £Ze8 54.1 54.4 . 54.7 55.0
HYE VS3 €5 £l.8 52.1 52.4 ' 52.7 52.9
HYE A6T €€ €C.17 1.1 5l.4 51.8 52.1
-ENC FT FWC 67 £2.8 £3.1 53.3 53.6 53.9
SUP RT FWC 6E €C.4 5C.8 5l.1 5145 51.8
SUP RT MIC €¢ 11.C 11.2 11.4 11.6 11.8
SUP RT AFT 17¢C £2e5 £3.8 5441 54.4 54.7
ENC AFT 71 SEa2 5€.2 58.2 58.2 58.2
SUP LF AFT 12 £l.6 51.9 ) 52.2 52.5 52.8
SUP LF MIC 73 2G.9 3C.8 3l.4 31.9 32.3
SUP LF FWD 174 14,5 14.6 l4.7 14.8 15.0
FM CASE 1% 57.C 57.4 57.7 58.0 5843
ALTX CASE 1¢ 5€.1 5€.0 56.3 56.7 57.0
ALTA MB 11 a8 5€.2 5865 58 .8 59.1
CASE A5,A6 18 £1.7 1.9 52.2 52.5 52.8
CASE £9-12 1§ 5Ce 1 5C.9 51.2 51.4 51.6
CASE MBAl4 EC £2.6 £2.9 53.1 53.4 53.6
CASE VSX €1 €C.3 6C.7 61.0 61.3 61.6
CASE AT,A8 €z €eol 52.4 52.6 52.9 53.1
WG VS2 AFT 83 2¢.0 32.2 32.5 32.17 32.9
WG VSZMAFT €4 4%, 2 45.6 45.8 46.1 460.4
WG VS¢MFWD E5 4.5 . 4%, 46.0 46.3 46.5
WG VS2 FWL 86 24,1 24.3 24.5 4.7 24.9
WC VS 1IMAFT €1 4€.5 47.1 4.4 47.6 47.9
WC V51 AFT 88 3C.¢€ 3C.7 3C.9 31.1 31.3
WG ALT MIC 86 4201 43.0 43.3 43.7 44.0
WG ALT CEN sC 273 21.6 27.9 2842 28.5
HYE A25 S1 4%.2 4G5 49.8 50.0 50.3
HYE A24 S2 47.6 47.9 48.1 46.4 48.7
HYB AZ3 <3 4.8 4€.1 46.4 46.8 47.1
TOP CUVER S4 1E.1 18.5 18.3 18.2 18.0
TILT STRCT S5 £l.C 5C. 8 50.6 50.4 50.3
HTR CCNTLR S¢€ 1C.7 7l.1 T1.4 1.7 T2.0
SPACE <1 -46(C.0 -4€C.0 -460.0 =460.0 =460.0
ACTUATOR S8 €32.4 £3.1 52.9 52.6 52.4
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE HCURS VS. DEG.F
NOCE o e JIME _S3.15€C ____S942200 ____ 932220 93300 ____93,350
VSR 3 1 S.0 Ge2 9.4 Y5 9.7
FILLER BLK 2 11.9 12.1 12.2 12.4 12.6
ALTIM 4 12.3 13.5 13.8 14.0 14.2
VSR 1 5 1C.S 11.1 11.2 11.4 l1.6
XTRMA ¢ 2848 26.0 29.2 29.5 29.7
SUP LF FWD 7 1.3 18.5 18.7 18.9 19.1
SUP LF AFT 8 2CeS élal 21.3 21.5 21.7
SUP RT FWD 9 12.6 . 12.8 13.1 13.3 13.5
SUP RT AFT 10 11.5 1le7 11.9 12.0 12.2
SHRCUL A C 11 Tel 7.3 7.5 7.6 7.8
SHROUC F C 12 - P | , 5.3 5.4 5.6 5«8
SHROUC F R 13 -Te2 -7.1 -6.9 -6.7 -6.6
SHRCUL R F 14 le4 1.8 2 +0 2el
SHROUL L F 15 2.1 3.2 3.4 3.5 3.7
"SHRCUC TOP 1¢é -£.5 - =5.3 -5.2 -5.1 -4.9
SHROUD R A 117 .8 ' 3.9 4.1 442 4.4
SUP RC 18 ‘ £e3 S5e4 5.6 548 6.0
SHROJL L A 1S .3 505 * 5a7 5.8 6.0
SHROUC F L 20 S 4,8 54.0 51 5¢3 5e4
SRROUL A L 21 7.9 £€.0 8.2 8.4 8e5
SHROUD A R 22 : €.2 6.4 6.5 67 6.8
LEM BASE 23 -z84.1 -2€17.3 -290.4 -293,2 -295,.8
TLT EX FWD 24 -127.3 -128.0 -128.7 -129.4 -130.0
TLT EX LFT z°% -71%.8 . =760 -76.3 -76.7 -77.0
TLT £Xx AFT 26 -1C%.7 -1C€.3 -106.9 -107 .4 -107.9
TLT EXT RT 27 -1%.6 -716.0 -76.3 -76.7 -77.0
PLT MOCALT 28 £€S.7 6C.0 60.3 60.6 60.9
PLT "A5,A¢ 28 5€.5 5€.8 59.1 59.4 59 .7
PLT A-22 a0 6€.2 6€.5 66.8 67.2 67.5
PLT A4 1 ' E€.4 66.7 67.0 67.3 67.5
PLT A4 32 €€.8 67.1 67.4 677 68.0
PLT CENTER 23 €€.S 61.2 67.5 67.8 68.1
PLT CCNTLR 24 T2eb - 12.7 73.0 73.3 73.5
PLT AS-12 35 5745 5€.1 58.4 58.7 58.9
PLT A-14 3¢ €C.6 6C.9 61.1 6l.4 61.7
PLT A-14 27 6C.9 6l.2 61.5 61.7 62.0
PLT Al4 38 €3.4 €3.7 64.0 6442 6445
PLT A26 19 €2.2 63.4 63.7 64 .0 64.3
PLT 47,A8 40 €l.1 €less 6la7 62 .0 62.2
FREQ MOD 41 56.6 56.9 60.2 6045 60.8
ALT SSX 42 5.6 5%.9 6C.2 60.5 60.8
VeSe SSX 43 €€.5 66.8 67.1 674 6T.6
AMP.SW Al3 44 C€e 4 5847 59,0 59,3 59.6
AMP.SWw A13 4% S€.4 5€.7 59.0 59,3 59.6
AMF.Sw Al4 4¢ 6C.2 €Ce5 60.8 6la.1 61.3
AMP.SW Al4 417 6C.2 6C.5 60.8 6l.1 61.3
AMP.SW Al4 48 6.7 €6C.0 60.3 60.5 60.8

. AMP.Sw Al4 46 6CeC 6C.3 60.6 60.9 6l.1
AMP.Sw Al4 5C €ea2 €2.5 62.8 63.1 63.3
AMP.5w Al4 51 €ie? €2.5 62.8 63.1 63.3
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INTESRATICN OF THERMAL TRANSIENTS PGM 1179
APGLLC 1C MISSION ANALYSIS ' ‘

‘ TIME - TEMPERATURE PROFILE HCOURS .VS. DEG.F
NOCE e JIME __92.,1200 ____ 93200 ____93.250_ ____ 93,300 93.350
TH DET Al12 & 5fe4 58.8 59.1 59 .4 59.7
TH CET Al14 £3 €c.8 €3.1 63.4 63.7 63.9
TE DET Al4 S €z.9 S €3.2 63.4 63.7 64,0
TH DET Al4 55 €z.8 63.1 63.4 63.7 64.0
LEVEL ER 56 €442 €4.8 65.3 65.7 66.1
55CB AMP 5 £1 £2.3 2.7 53.0 53.3 53.6
55C8 AMP 9§ £8 £€3.0 £3.3 53.5 5348 54.1
55CB AMP § &6 £3.C £3.3 53.5 53.8 54.1
SSCB AMP 9 60 LI PR §3.3 53.5 53.8 54.1
5508 AMP 9 €1 £:.C 3.3 53.5 53.8 54.1
55CB AMP 7 €2 €e,C 55.3 55.6 55.8 561
55CB AMP 7. €3 55.0C €8, 55.6 55.8 5641
HYBR VvS1 €4 5.3 5546 55.8 . 561 5644
HYB VS3 €5 £€2.2 €3,5 53.8 5440 54.3
HYEB A6T 6¢é 2.5 52.8 53.1 53.4 53,7
"ENC FT FwC 61 £¢,2 4.5 54.8 . 55.1 55.4
SUP RT FWL &8 Eiel 52.5 52.8 53,1 53.4
SUP RT MIC 66 12.0 12.2 12.3 12.5 12.7
SUP RT AFT 17C £4,9 55,2 5545 55.8 56.0
ENL AFT 71 1 Y S5€e3 58.3 58.4 58.5
SUP LF AFT 12 52.1 €3.3 ‘ 5346 53.9 54.1
SUP LF MID 13 1246 32.9 33,2 33.4 33.6
SUP LF FWL 174 6.1 15.3 15.4 15.6 15.7
FM CASE i5 5847 56.0 59.3 59.6 59.9
ALTX CASE 16 57.3 57.6 57.9 58.1 58 .4
ALTA MB 11 5Ge4 56,7 6C.0 60.2 60.5
CASE AS,A6 18 £3,1 £53.4 53.6 53.9 5442
CASE A9-12 19 1.8 52.0 52.3 52.5 52.7
CASE MEAl4 8C €z.8 54.1 54.3 54,5 5447
CASE VSX 81 €1.9 €2.2 62.5 627 63.0
CASE A7,A8 €2 £3,.4 53.6 53.9 54,1 S4.4
WG VS2 AFT €3 33,2 13,4 33.6 33.8 34.0
WG VS ZMAFT 84 4€.6 4649 47.1 47 .4 47.6
WG VS<MFWD €% : 4€.8 47.0 47.3 47 .6 47.8
WG VS2 FWD 86 .1 25.3 25.5 25.7 25.9
WG VSIMAFT €7 48.2 48,4 48.7 4849 4942
WG VS1 AFT €€ il.5 31.7 32.0 32.2 32.4
WG ALT MIC 89S 44,3 44,6 44,9 45,2 45.5
WG ALT CEN SC 2€.8 2S.0 29.3 29.5 29.8
HYE A25 si €C. & 5C.9 51.1 51.4 51.6
HYE A24 Sz 4S.C 49,2 45,5 49,7 50.0
HYE AZ3 <3 4744 47.7 48.0 48,3 48.6
TCF CCGVER S4 17.5 17.8 17.7 17.6 17.5
TILT STRCT ¢$5 5Ce1l 4G.9 49,8 49,7 49.5
HTR CCNTLR S¢ 12.3 12.6 72.9 73.2 73.5
SPACE S1 -46C.0 -460.0 -460.0 -460.0 -460.0
ACTUATOR S8 €Z.1 €l1.9 51.7 51.5 51.3
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INTEGRATION OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSIGN ANALYSIS

‘ TIME - TEMPERATURE PROFILE HCURS .VS. DEG.F
NOLE o TIME__S52.400 ____93.450_ ____93.,500 ___ 93,550 ___ 93,600
VSR 3 1 <.8 1C.0 10.2 10.3 10.5
FILLER BLK é 1z.8 12.9 13.1 13.3 13.5
VSR 2 3 12.8 14.0 14.2 14.3 1445
ALTIM’ 4 14.4 14.6 14.8 14 .9 15.1
VSR I 5 11.7 11.6 12.1 12.2 12.4
XTRMA 6 26.9 3C.1 30.3 3C.6 30.8
SUP LF FWC 1 1€.3 15,5 19.7 19.9 20.1
SUP LF AFT 8 ¢1e.S 22.1 22.3 2245 227
SUP RT FWC S 12, " 13.9 14.1 14.3 14.5
SUP RT AFT 10 leo4 12.5 12.7 12.9 13.0
SHROUD & C 11 €.0 €.l 8.3 845 B8e7
SERJQUC F C° le €.S é.1 6.3 6.5 6.6
SHROUC F R 132 -€e5 -6.3 -6.2 -6.0 -5.9
SHROUC R F 14 ce3 25 2.6 2.8 3.0
SHROUC L F 15 3.8 4.0 4.2 443 4.5
SHROUD TOP 1€ -4.,8 -4.6 4,5 4.4 -442
SHROUC R A 17~ 4,5 4.7 4.8 5.0 5.2
SUP RC 18 €2 €4 66 6.8 7.0
SHROJC L A 19 €el 6.3 6.5 6.6 6.8
SHROUC F 20 feb 5.8 5.9 6.1 6.2
SHROULC A R 22 7.0 1.1 7.3 Te5 1.6
LEM BASE 23 -26¢8.2 -3CC.5 -302.7 -304.7 -306.6
TLT EX FWLC 24 -130.5 -131.0 -131l.4 -131.38 -132.2
TLT =X LFT £ "'7_'02 -77.5 ‘77.7 =779 ‘78.1
TLT =X AFT  2¢ -1C€. 4 -1C8.8 -109.2 -109.5 -109.8
TLT EXT RT 27 -17.2 -17.5 -17.7 -T77.9 -73.1
PLT MOCALT 28 €l.1 6le4 61.7 62.0 62.2
PLT A5,A6 25 6(.C 6Ce3 60.6 60.8 6l1.1
PLT A-22 30 67.8 6€.C 68.3 686.6 68.8
PLT A4 32 678 6€.1 68.3 68.6 68.8
PLT A4 32 6€.2 €€ 5 68.7 69.0 69.2
PLT CENTER 23 €t.3 68.6 68.8 69.1 69,3
PLT CUNTLR 24 12, 14.0 14.3 T4.5 T4.8
PLT A9-12 b £6.2 554 5G.7 59.9 60.2
PLT A-14 36 €1.9 €2.2 62.4 62.7 62.9
PLT A-14 37 €z.3 €2.5 62.8 63.0 63,2
PLT Al4 2 €4.8 €5.0 65.3 65.5 65.8
PLT AZo 329 €4.5 €4.8 65.0 65.3 65.5
PLT A7,A8 40 €c.5 : €2.7 63.0 63.2 63.5
FREQ MOC 41 €le.l 6l.4 6l1.6 61.9 62.1
ALT S5X 42 €lel €l.3 6l.6 61.9 62.1
VeSs SSX 43 €1.9 | E€.2 68.4 68.7 68.9
AMP.Sw Al13 44 5.6 6C.2 60.5 ' 60.7 61.0
AMF.s5w Al13 45 £S.S 6Ce2 605 60.7 61.0
AMP.SW Al4 4¢€ €l.6 €l.8 62.1 6243 62.6
AMP.SA Al4 41 €l.6 €l.8 62.1 62.3 62.6
AMP.SW Al4 48 €lel €ls3 6l.6 6l.38 62.1

. AMP.SW Al4 4SS €l.4 €l.6 6l.9 6Z.1 62.4
AMP.Sw Al4 S €3.6 €3.9 64.1 644 64.6
AMP.Sw Al4 £ €3,6 €3.9 64.1 644 64 .6

RY AN AERCNAUTICAL, SAN DIEGU SEPT. 15, 1969 PAGE 23




INTEGRAT IGCN OF THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS ’

. TINE - TEMPERATURE PROFILE - HCURS .VS. DEG.F
NOCE JIME__S3,400 _ ___93.450_ ____93.200 932220 93,600
TH DET A13 €2 6C.0 6C.2 6045 60.8 61.0
TH DET Al4 £3 €4,z €4.4 647 64.9 6542
TH DET Al4 £4 €4.3 €445 64.8 65.0 65.3
TH DET Al4 S5 €4.2 €4.5 64.7 65.0 65.2
LEVEL ER 56 6€.5 6649 67.2 67.5 67.8
55CB AMP 5 §1 €z, 54.1 54.4 56,7 54 .9
5503 AMP 9 58 £¢,3 S445 54,8 55 .0 55.3
5503 AMP § €9 £4,3 £4.5 5448 55 .0 55.3
SSCB AMP § &GO €4,3 . 54.5 54.8 5540 5543
5508 AMP § €1 £4,3 £4.5 5448 55 .0 5543
5508 AMP 7 €2 5€e4 5646 56.9 57.1 57.3
5508 AMP 7 €2 5S¢4 5646 56.9 57.1 57.3
HYE VS1 €4 5€.6 5649 57.1 . 57.4 5746
HYB VS3 65 £4.5 54.8 55.0 55.3 55.5
HYE A6T €t £4.0 €402 - 54.5 54 .8 55,0
ENC FT FWD 61 £E.6  55.9 56.2 56 .4 5647
SUP RT FWD €8 €z, 83,9 5442 . 54,5 54,7
SUP RT MIC €S " 1zeS 13.1 13.3 13.5 13.7
SUP RT AFT 1C S¢.3 5645 56.8 57.0 57.3
ENC AFT 11 5€.5 5646 58,7 58.8 58.8
SUP LF AFT 12 544 S4,.6  54.9 55.1 5543
SUP LF MIC 133 . 1z.8 34.1 34.3 34.5 34,6
SUP LF FWD 14 15.5 16.1 16.3 16.4 16.6
FM CASE 15 €Cal 6C.4 60.7 60.9 61.2
ALTX CASE 1€ 56,7 . 59.0 59.2 59.5 59.7
ALTA M8 17 6.8 61.0 61.3 61.5 61.7
CASE AS,A6 78 €444 £4.7 54.9 55,1 5544
CASE AS-12 18 £2.9 53.1 53.3 53.5 53,7
CASE MBAl4 €O £4.9 55.1 55.3 55.5 55.7
CASE VSX €1 63.2 63.4 63.7 63.9 64.1
CASE A7,A8 82 5446 54.9 55.1 55.3 55.5
WG VS2 AFT 83 34.3 34.5 34.7 34.9 35.1
WG VSZMAFT €4 479 48.1 48.4 48.6 48.8
WG VS2MFWD €5 4€.1 48.3 48.5 48.8 49.0
WG VS2 FWD €6 2¢.1 26.3 26.5 26.7 26.9
WG VS IMAFT &1 4<.4 45,7 45.9 50.1 50.4
AG VS1 AFT €§ 3.6 32.8 33.0 3342 33.4
WG ALT MIC 85 4%, € 46.1 46.3 46 .6 46.8
WG ALT CEN S0 3C.0 3C.3 3C.5 3047 31.0
HYE A25 $1 £1.9 52.1 52.4 52.6 52.8
HYE A24 2 5.2 505 50.7 51.0 51.2
HYE A23 <3 4€.6 46,2 49.5 49.8 50.0
TCP CCVER G4 17.4 17.3 17.2 17.2 17.1
TILT STRCT S5 45.4 46.3 49.2 49.1 49.0
HTR CONTLR Sé 131 14.0 74.2 T4 .5 T4.7
SPAC: <7 -46C.0 -46C.0 -460.0 -460.0 -460.0
ACTUATOR g £1.1 5C.9 507 50.6 5044
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INTESRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE HOURS «.VSe DEG.F
NODE JIME_ _92,€5Q_ ____ 93,300 ____93,150 93,800 ____ 93,850
VSR 3 1 : 1C.7 1C.8 11.0 11.2 11.3
FILLER BLK Z 12.6 13.8 14.0 14.1 14.3
VSR 2 3 14.7 = l4.8 15.0 15.1 15.3
ALTIM 4 €.3 15.5 15.7 15.8 16 .0
VSR 1 € l2.¢ l2.7 12.9 13.0 13.2
XTRMA € 31.0 1.2 31l.4 31.6 31.8
SUP LF FWC 7 2Ce3 2C.5 20.6 20.8 21.0
SUP LF AFT 8 2ie9 23.1 23.2 23.4 23.6
SUP RT FWD S 14.7 ~ l4.8 15.0 15.2 15.3
SUP RT AFT 10 12.2 13.4 13.5 13.7 13.9
SHROUC A C 11 €.8 Se 0 9.2 9.3 9.5
SFROULC F C 12 €. 8 7.0 7.1 7.3 7.4
SHROJUC F R 13 =7 -5.6 -5.4 -5.3 -5¢2
SHROUC R F 14 .1 3.3 3.4 3.6 3.7
SHROUC L F 15§ 4.6 4.8 4.9 Sel 542
-SHRQUD TOP 16 -4,.1" -3.9 -3.8 -3,7 -3.5
SHROUL R A 117 €. 5.5 5.6 5.8 5.9
SUP RC 18 s | 7.3 7.5 7.6 7.8
SHROUC L A 19 €S 9% | Pl 7.4 7.5
SHROUC F L 20 L €4 6.6 6.7 649 7.0
SHROUC A L 21 S5 Se7 9.8 10.0 10.1
SEROULC A R 22 . 7.8 7.9 8.1 8.3 8.4
LEM BASE E -3(¢.4 ~31C.2 -311.8 -313.4 -314.9
TLT X FWD 24 -12z.6 -132.9 -133.2 -133.4 -133.7
TLT EX LFT 2% -7€.3 —18.4 -78.6 -78.7 -73.8
TLT EX AFT 26 -1l1C.1 -11C.4 -110.6 -110.8 -111.0
TLT EXT RT 27 -7€.3 -76.4 -78.6 -78.7 -78.8
PLT MUCALT 28 €z.5 62.7 62.9 63.2 63.4
PLT -A5, A6 25 €1.3 6l.6 61.8 62.0 62.2
PLT A-22 ic 6S.1 66.3 69.6 69.8 70.0
PLT A4 ED €¢.1 66.3 69.5 69.7 69.9
PLT A4 22 6€.5 65.7 69.9 70.1 70.3
PLT CENTER 23 65.6 66G.8 70.0 70.2 70.4
PLT CCNTLR 24 15.0 . 75.2 75.4 7546 75.9
PLT A9-12 ac 6C.4 €Ca b 60.8 6l.1 613
PLT A-14 - 2¢ €3.1 €3.3 63.6 63.8 64.0
PLT A-14 37 €2, 63.7 63.9 64.1 64.4
PLT Al4a 28 6€.C 6.2 66.4 66417 6649
PLT A26 39 €.8 66.C 6642 66 .4 66.6
PLT A7,A8 40 €2.7 €3.9 6441 64 .4 64.6
FREQS MOD 41 62.4 €2.6 62.9 63.1 63.3
ALT SSX 42 €ze4 €2.6 62.9 63.1 63.3
VeSe SSX 41 €S2 654 69.6 69.8 70.0
AMP.SW Al13 44 €l.2 61.5% 61.7 61.9 622
AMFP.SW A13 4% €1.2 €l.5 61s7 61.9 62.2
AMP.SW Al4 46 €z.8 €3.0 63.2 63.5 63.7
AMP.Sw Al4 47 €z.8 €3.0 63.3 6345 63.7
AMP.Sw Al4 48 €ze3 €2.5 62.7 6249 63.2
AMP.Sw Al4 43 €Z.6 €2.8 63.1 63.3 63.5

. AMF.SW Al4 50 €4, 8 €5.1 65.3 65.5 65.7
AMP.SwW Al4 €1 4. € 6541 6543 65.5 65.7
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APCLLO 10 MISSION ANALYSIS

. TIME - TEMPERATURE PROFILE , HCURS .VS. DEG.F
NOCE _ _  _ _____ JIME__S2.650_____ 9321C0 ____ ngliQ_.___QA;QQQ__-__Qi;ﬁio
TE CET Al13 ¢ €1.3 61.5 6l.7 62.0 62.2
TH CET Al4 £3 €54 €5.6 65.9 66.1 66.3
TH DET Al4 ¢S4 €5, . 6547 65.9 66.1 66.4
TH CET Al4 55 €5.5 £5.7 65.9 6641 66.4
LEVEL ER 5¢ 6€.1 68.4 68.7 68.9 69.2
55C8 AMP § 517 5€.2  55.4 55.7 55.9 56.1
S5CB AMP 9 5§ 5€.5 5847 55.9 5642 56.4
55L8 AMP S &6 €€.5 55.7 55.9 5642 56.4
S5LR AMP 9 60 €€, 5 55,7 55.9 5642 564
5503 AMP 9 ¢1 £€, T 55,7 55.9 5642 56.4
55CB AMP 7 €2 €76 57.8 58.0 5842 5845
55CB AMP 7 ¢3 57.6 57.8 58.0 58,42 5845
HYB VS1 - &4 " 57.8 " 5840 58.3 5845 58.7
HYE VS3 €5 5547 5.9 56.2 " 5644 5646
HYE A6T €¢ s¢€, 5545 . 55.8 5640 5642

END FT FwC €7 5666 © 57.2 574 57.6 57.9
SUP RT FWC 68 S€.0 5542 55.5 55.7 55.9
SUP RT MIC ¢&¢ . 1%2.9 l4.C 14.2 l4.4 14.5
SUP RT AFT 1¢C 575 57.7 '57.9 58.1 5844
ENC AFT 71 5€.6 55.0 59.1 59,2 59.3
SUP LF AFT 12 5%.6 55.8 56.0 5642 564
SUP LF MIC 73 . 34.8 35,0 ‘ 35.2 35.4 35.6
SUP LF FWD 14 1€.8 17,0 17.1 17.3 17.5
FM CASE i5 €l.4 €le7 61.9 62.1 62.3
ALTX CASE 16 E¢.G . 60,2 60.4 60 .6 60.8
ALTA MB 11 €1.9 €2.2 62.4 62.6 _62.8
CASE A5,A6 178 5.6 558 5640 5642 5644
CASE A9-12 1§ &5, 5441 54.3 54 .4 546
CASE MBRAl4 £C €s, 56e1° 5643 565 56.6
CASE vSX €1 €4.3 64,5 64.7 6449 65.1
CASE AT7,A8 €2 ; €e.1 55.9 56.1 5643 5645
WG VS2 AFT €3 3¢,.3 35,5 35.7 35.9 36.1
NG VS cMAFT €4 46.0 49,3 49,5 49.7 49.9
WG VSZMFWLC 85 4.2 4S.4 49.7 49,9 50.1
WG VS2 FWC g6 27.1 27.3 2T .4 27 .6 27.8
WG VSIMAFT &7 5C. 6 5Ce8 51.0 51.2 Sle.4
AG VS1 AFT 88 iz, 33.8 34.0 3442 34.4
WC ALT MID 8S 47.1 47.3 47.6 47 .8 48.0
WC ALT CEN SC 31.2 31.4 31.6 31.8 32.0
HYB az2s5 - 61 £€3,.1 3,3 53.5 53.7 53.9
HYB A24 32 £le4 S51l.6 51.9 52.1 52.3
HYE A23 $3 5C.3 5C'5 50.8 51.0 51.2
TOP COVER S4 17.1 17.0 17.0 17.0 16.9
TILT STRCT S5 4€.5 48.8 48.7 48,7 48.6
HTR CCNTLR G¢ 4.5 71541 75.4 75.6 75.8
SPACE 57 -46C.C -46C.0 -460.0 -460.0 -460.0
ACTUATUR S8 §Ce2 5Cel 49.9 49,8 49,7
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INTEGRATION OF THERMAL TRANSIENTS : PGM 1179
APCLLO 10 MISSIUON ANALYSIS

‘ TIME - TEMPERATURE PROFILE _ HOURS .VS. DEC.F
NOCE ___ _____TIME__S2.900_ ____S3.550 ____ 94,000 ____94,050_ ___ 94,100
VSR 3 1 11.5 1l.6 11.8 11.9 12.1
FILLER BLK 2 14.5 - 14.6 14.8 14.9 15.0
VSR 2 3 1. ¢ 15.6 15.8 15.9 16.1
ALT IM 4 1€.2 1€.3 16.5 16.7 16.8
VSR 1 5 13.2 "13.5 13.6 13.8 13.9
XTRMA 6 22.0 32.1 32.3 32.5 32.6
SUP LF FWC 1 212 21.3 21.5 2l.6 21.8
SUP LF AFT g 23,8 2440 24.1 2443 244
SUP RT FWC S 15.5 © 1547 15.8 1€ 40 16.2
SUP RT AFT 10 14.0 14.2 14.3 1445 14.6
SHROUC A C 11 S.6 S.8 9.9 10«1 10.2
SHROUGD F C 12  Je6 Tad 7.9 8.0 82
SHROUL F R 12 -£.C -4.9 -4.8 -4 4.6 -4,5
SHROUC R F 14 2.9 4.0 4.2 4,3 4a4
SHROUC L F 15 e 5.5 5.7 5.8 549
SHROUD TOP 16 -3, -3.2 -3.1 -3.0 -2.9
SHROUD R A 17 €.1 6.2 6.4 6.5 66
SUP RC 18 £.C €o1 8.3 Bek 8.6
SHROULC L A 19 T 1 7.9 8.0 .1 8.3
SHROUC F L 2C 7.2 7.3 7.5 740 TsT
SHROULC A L =zl , 1(.3 1Ce4 10.6 107 10.9
SHROUC A R 22 £.6 E.7 8.8 9.0 9.1
LEM BASE 22 -21¢.3 -217.7 -319.0 -320.3 -321.5
TLT =X FWD 24 -132.9 -134,1 -134.3 ~134.5 -134.6
TLT EX LFT &5 -1€.9 "=7%.0 -79.1 -79.2 -79.3
TLT EX AFT 26 -111.2 -111l.4 -111.6 -111.7 -111.8
TLT EXT RT 27 -1¢.9 -76.0 -79.1 -79.2 -79.3
PLT MCCALT 28 €26 €3.8 64.0 6442 64.4
PLT A5,A6 25 €245 €2.7 62.9 63.1 63.3
PLY A-22 20 : 1C.2 1C. 4 70.6 70.8 71.0
PLT A4 : : 1C.1 7C.3 70.5 70.7 70.9
PLT A4 22 7C.5 TCe7 70.9 71.1 71.3
PLT CENTER 22 €T 7C. 8 71.0 71.2 Tl.4
PLT CCNTLR 34 1¢.1 162 T6.4 76 .6 76.8
PLY AG-1z . 3¢ €1.5 6l.7 61.9 62.1 623
PLT A-14 2¢ €442 €4.4 64,6 64.8 65.0
PLT A-14 a7 €L,6 €4.8 65.0 65.1 653
PLT Al4 2g €i.1 67.3 67.5 67.7 67.9
PLT Ac6 - ERS €¢.9 67.1 67.2 67.4 67.6
PLT A7,A8 40 €4.8 €5.0 65.2 654 65.6
FREG MOD 41 €2.5 €3.8 64.0 6442 64.4
ALT SSX %) €2.5 €3.7 64.0 6442 64.3
VeS. SSX 42 1Ca2 1C. 4 70.6 70.8 71.0
AMP.SW Al13 44 ot €26 62.8 63.0 63.2
AMF.SWw Al13 45 €zo4 €2.6 62.8 63.0 63.2
AMP.SwW Al4  4¢ €2.6 €4.1 64.3 64.5 64.7
AMP.3d Al4 41 €2.3 €4.1 64.3 6445 64.7
AMP.Sw Al4 48 €ia €3.6 63.8 63.9 64.1

’ AMF.Sh Al4 45 €:.1 €3.S 64.1 6443 64.5
AMP.SW Al4 SC €55 66,1 66.3 6645 667
AMP .SWw Al4 S €. S 66.1 66.3 66,5 66.7
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INTEGRATION OF THERMAL TRANSIENTS PGM 1179
APCLLO 10 MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE HOURS .VSe DEG.F
unﬁﬁ__-____---11ME..9.4999_----51;559 _____ 244000 ___ 94,050 ___ 944100
TH DET A13 &2 €io4 €2.6 6248 63.0 63.2
TH D27 Al4 %3 €€e5 6647 66.9 67.1 67.3
TH DET Al4 €4 €€ 6 - 66.8 67.0 67.2 674
TH DET Al4 55 €€.6 66.8 67.0 67.2 67.3
LEVEL ER 56 €< 4 L 6%.7 69.9 70.1 70.3
5508 AMP 5 57 5€e4 5646 56.8 57.0 57.2
55CB AMP S 5§ 5646 56.8 57.0 57.2 574
55CB AMP 9 59 5€.6 568 57.0 57.2 57.4
55CB AMP G &0 5€.6 . 5¢€.8 57.0 57.2 574
55C8 AMP G €1 5€.6 56.8 57.0 57.2 57.4
55CE AMP 7 €2 587 5E+9 59.1 59 .2 59.4
55LR AMP 7 €3 . 57 5€9 59.1 5942 59.4
HYE VvS1 €4 5€.9 55.1 59.3 . 59.5 59.7
HYB VS3 e S€.8 51.0 57.2 57.4 57.6
HYB A6T 66 S€e4 5607 - 5649 5741 57.3
"ENC FT FWD €1 5.1 ° ' 58.3 5845 . 587 5849
SUP RT FWC 68 5€6.1 5644 56.6 56 .8 57.0
SUP RT MIC 65$ 14.7 14.9 15.0 15.2 15.4
SUP RT AFT 7C 5¢.6 5€¢ 8 59.0 50.1 59.3
ENC AFT 11 5Ce4 56.5 59.6 59.8 59.9
SUP LF AFT 72 5647 56.9 57.1 57.2 57.4
SUP LF MIC 13 ; £.8 36.0 36.1 36.3 36,5
SUP LF FWC 14 1ie6 17.8 18.0 18.1 18.3
FM CASE 5 €ze6 €2.8 63.0 63.2 63.4
ALTX CASE 16 61.C . €le3 61.5 6l1.6 61.8
ALTA MB 17 €240 €3.2 63.4 63.6 63.8
CASE AS,A6 18 5¢e6 5648 57.0 57.2 57.4
CASE A9-12 1§ £4.8 55.0 5541 5543 5545
CASE MBAl4 3C S€.8 57.0 57.1 57.3 575
CASE VSX 81 €5.3 65.5 65.7 65.8 66.0
CASE A7,A8 €2 ' 5¢€.7 5649 57.1 57.3 57.4
WG V32 AFT 83 3€.3 3€.5 36.6 36.8 37.0
WG VS ZMAFT ¢4 5C.1 5C.3 50.5 5047 50.9
WG VSZMFWC €5 5C.3 - 5Ce5 50.7 5049 51.1
WG VS2 FWD E6 2€.C 28,2 28.3 28.5 2847
AG VSIMAFT 87 £l.6 51.8 52.0 52.2 52.4
AG VS1 AFT 88 34,6 34.7 34.9 3541 35.2
WG ALT MID 8§ 4€.3 48.5 48.7 48.9 49.1
WG ALT CEN SO 32.2 32.4 3246 32.8 32.9
HYE AZ5 31 €4.1 £4.3 54.5 54.7 54.9
HYE A24 52 £Z.5 52.7 5249 53.1 53.3
HYB A23 $3 €1.4 51.6 51.9 521 5243
TOP COVER G4 1€.9 1€.5 16.9 16.9 16.9
TILT STRCT ¢S5 4€.5 48.5 484 48 o4 4843
HTR CLNTLR <¢ 7¢6.0 1642 T6.4 76.6 76.7
SPACE <7 -46C.C -46C.0 -460.0 -46040 -460.0
ACTUATOR X 4¢.6 4G.4 49.3 49.2 49.1
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INTEGRATION OF THERMAL TRANSIENTS PGM 1179
APCLLO 10 MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE HCURS «VSe DEG.F
NOLE _________JTIME_ _94,150_ ____94.,200_ ____ 942220 __94.300_ ___ 942350
VSR 3 1 12.2 12.3 12.5 12.6 12.6
FILLER BLK ¢ 1.2 15.3 15.5 15.6 15.5
VSR 2 3 1¢.2 " lbe4 16.5 16.5 165
ALT IM. 4 17.C 17.1 17.2 1742 17.2
VSR 1 5 1401 1442 14.3 14 .4 14.3
XTRMA 6 3.8 33.0 33.1 32.9 32.6
SUP LFf FWC 1 ¢1.9 22.1 22.3 223 22.1
SUP LF AFT 8 24.6 2447 24.9 2449 24 .6
SUP RT FWD S 1€.3 - 1645 16.6 16.6 16.6
SUP RT AFT 10 14.7 l4.5 15.0 15.1 15.0
SHRCUD A C 11 1C.4 1C.5 10.6 10.7 10.6
SHROUL F C. 12 - €.t 8.6 Reb 8.5
SHRQUD F R 13 ~444 -4,3 -44,2 -441 -4.1
SERCUC R F 14 4.6 4.7 4.8 49 4.9
SHROUC L F 15 €el €.2 6.3 6.4 6.5
ShRQUD TUP 16 "2.7 "2.6 -205 -2.4 ‘204
SKROUC R A 17 €.7 €.5 7.0 Tl 7.1
SUP RC 18 £.7 £.S 'S.0 9.1 9.2
SEROJUD L A 1§ €4 8.5 8.7 8.7 8.7
SHROUC F L 20 "7eS €.0 8.1 8e2 843
SHROULC A L 21 11.0 11.1 11.3 11.3 11.3
SHROULC A R 22 .2 Sets 9.5 9,6 9.5
LEM BASE 23 -322.6€ -323.8 -324.8 -325.9 -326.9
TLT EX FWC 24 -134,.8 -134.9 -135,0 -135.2 -135.3
TLT EX LFT 25 -71S.4 =T7G6.5 ~79.5 -79.6 -79.6
TLT EX AFT 2¢ -11z.C -112.1 -112.2 -112.3 -112.4
TLT EXT RT 27 -1%.4 -79.5 . -79.5 -79.6 -79.6
PLT MOCALT 28 €4, 6 €4.8 65.0 63.1 63.4
PLT. A5, Aé¢ 29 €2.5 63.7 63.8 50,7 62.0
PLT A-22 30 11.2 il.4 71.6 64 .8 69.1
PLT A4 :1 1l.1 71.3 71.5 67.0 68.0
PLT A4 iz 11.5 1.7 71.9 66 .8 68.4
PLT CENTER 22 il.6 71.8 72.0 67.0 68.5
PLT CCONTLR 24 i7.C 17.2 71.4 66.0 73.3
PLT Ag9-12 135 6Z.4 €2.6 62.8 59.2 60.8
PLT A-14 26 €f.2 €5.3 65.5 61.1 63.0
PLT A-14 37 €€.5 €5, 659 61.6 63.4
PLT Al4 38 68.1 68.2 68.4 63.9 65.6
PLT A26 . ig 67.8 6€8.0 6842 63.8 65.5
PLT A7,A8 40 €. 8 65.9 66.1 62.0 63.8
FREQ MOD ¢l €4.5 €4a7 64.9 63.3 63.3
ALT S$SX 42 €4.5 €4.7 64.9 63.3 63.3
VeSe SSX 43 ile2 iled 71.6 67 .4 68.1
AMP.SW Al3 44 €3.4 €3.6 63.8 61.3 61.6
AMP.SW Al13 45 £3.4 63.6 63.8 61.3 61.6
AMP.Sw Al4 46 €4.S €5.0 65.2 63,0 62.5
AMP.SwW Al4 41 €¢.G €5.0 65.2 63.0 62.5
AMP.5w Al4 48 €4.2 4.5 64,7 624 62.0

‘ AMP.SW A14 45 €4.7 €4.9 65.0 62.9 62.4
AMP.SW Al4 50 E€.S €1.1 67.3 65.1 64.5
AMP.SW Al4 €1 €€.S 67.1 67.3 65.1 64.5
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INTEGRAT ICN CF THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE HOURS «VS. DEG.F
NODE ___JIME__94.150_ _ ___94,200 ____94:25Q0_____94.300 ____94+350
TH DET Al3 €2 6.4 €3.6 63.8 60.8 61l.7
TH DET Al4 £3 €75 6.7 67.9 64.38 64.9
TH DET Al4 €4 67.6 677 67.9 64.7 64,9
TH DET Al4 £5 675 67.7 67.9 64.7 64 .9
LEVELER £¢ iCe5 « TCal 70.9 70.0 69.5
55CB AMP 5 51 €Tt 57.6 57.8 572 5647
55C8 AMP 9 &8 STe6 57.8 . 57.9 57.5 5649
55CB AMP § 59 57«6 57.8 57.9 ST .45 56.9
55C3 AMP S &C 57«6 7.8 5749 57.5 5649
S5CB AMP S €1 57.6 57.8 57.9 57 <5 56.9
55CLB AMP 7 €2 5€.6 56.8 60.0 59.5 58.8
5508 AMP 7 €3 . 5€.6 . 56,8 60.0 59.5 58.8
HYE VS1 t4 56,6 6C.1l 60.2 « 59,0 58.8
HYE VS3 €5 €7.8 5€.0 5862 57.0 56.9
HYB AeT 66 §7e5 577 57.9 56.6 5647
"END FT FWLC 67 5G6.1 5G9.3 59,5 59.3 59.1
SUP RT FwWC 68 5762 : 573 57«5 5643 56.4
SUP RT MIC 6§ .5 157 15.8 15.9 16.0
SUP RT AFT 17C 5G6.5 5547 59.9 5847 5845
ENC AFT 11 6C.C 6C.1 60.2 60.3 60.3
SUP LF AFT 12 576 578 : 58.0 569 56.8
SUP LF FWD 14 1€.5 18.6 18.8 19.0 19.1
FM CASE 15 €3.6 €3.8 64.0 63.4 62.7
ALTX CASE 16 €2.0C - B2e2 62.4 62.1 61.5
ALTA MB 17 €32,6 €4.1 64.3 63.0 62.3
CASE L£5,A6 7€ 57.6 57.7 57.9 579 57.4
CASE A9-12 1§ LR 55.8 55.9 5549 55.6
CASE MBAl4 8&C 57.6 57.8 57.9 57«7 57.2
CASE VSX €1 6€e2 €€.3 66.5 65.6 64.4
CASE A7,A8 82 €l.¢€ 57.8 58.0 58.0 57.7
WG VSZ AFT €3 37.1 37.3 37.5 37.3 37.0
WG VS2MAFT €4 5l.1 1.3 51.5 5l.4 51.0
WG VS2MFWD €5 5143 1.5 51.6 51.6 51.2
WG VS2 FWLC €6 28.8 2G.0 29.2 29.3 29.2
WG VSIMAFT €7 Eeot 2.8 52.9 529 52.4
WG VS1 AFT &8 3t.4 35.6 35.7 35.8 35.6
WG ALT MIC 89 46.3 46,5 49.7 49.8 49,5
WG ALT CEN S0 33,1 33.3 33.4 33.5 33.4
HYB A25 S1 L | 5543 55.5 5543 54.8
HYB AZ4 <2 £2,.5 £3.7 53.9 53.7 53.3
HYB AZ3 S3 €245 2.7 52.8 527 52.5
TOP COVER 94 1€.6 17.0 17.0 17.0 17.0
TILT STRCT 65 4843 48.3 48,2 4842 48.1
HTR CUNTLR 66 1€.95 77.1 77.3 66 .4 73.1
SPACE S1 -46C.0 -46C.0 -460.0 ~46040 -460.0
ACTUATOR SE 45.0 48,9 48.9 48 .8 48.7
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS |

‘ TIME - TEMPERATURE PROFILE HOURS «.VS. DEG.F
NQDE__-___-...IlﬂE_.iﬂajﬂn--___9&;&59-----2&;5QQ-..--&&‘QEQ___-_Q&;QQQ
VSR 3 12.6 12.7 12.7 12.7 12.8
FILLER BLK 2 £.8 15.5 15.6 15.6 15.6
VSR 2 3 16.4 1644 16.5 16.5" 166
ALTIA 4 17.1 17.2 17.2 17.3 17.3
VSR L g 14.3 14.3 14.3 14.3 14.4
XTRMA 6 Zze6 32.6 32.6 32.7 32.9
SUP LF FWD 7 - g%ad 22.1 . 22.1 2242 22.3
SUP LF AFT 8 2446 2446 24.6 2447 24.8
SUP RT FWC S 1€.6 . 16.6 16.6 16.7 16.7
SUP RT AFT 1IC 15.0 14.9 15.0 15.0 15.1
SHROUD A C 11 1C.5 1C.5 10.5 10.6 10.6
SHRJUC F C . 12 £.5 8.5 8.5 8e5 B8e6
SHROUC F R 13 -4,1 -4.1 4.1 =441 -4,0
SHRQUL R F 14 4,9 4.9 4,9 4.9 5.0
SHROUL L F 15 €.5 €.5 6.5 €65 6e6
SHROUE TOP 16 "2." -204 -2.4 °204 "2010
SHROUC R A 17 . 7.0 7.0 7.0 Txl 7.1
SUP RC 18 €.3 Ge3 9.3 9.3 S A
SHROUD L 2 16 .7 8.7 8.7 847 8.8
SHROUL A L 21 11.3 11:3 11.3 11.3 1l.4
SHROUD A R 22z : .5 5.5 9.5 9,5 9.6
LEM BASE 23 -327.8 -328.8 -329.7 -33C.5 -331.4
TLT EX FWC 24 -13%.4 -135.5 -135.6 -135.6 -135.7
TLY EX LFT  ZS : -7¢.7 ~76.8 -79.8 -79.9 -79.9
TLT X AFT 26 -112.5 -112.6 -112.6 -112.7 -112.8
TLT EXT RT 27 -7%.7 -7%.8 -79.8 -79.9 -79.9
PLT MCOCALT 28 €2.6 €3.8 64.0 6442 64.5
PLT AS,A6 29 €2.5 62.7 63.0 63.2 63.4
PLT A-22 30 6%.7 Tal 70.4 70.7 70.9
PLT A4 11 6€.5 65.5 70.0 70.4 70.7
PLT A4 22 6.3 65.9 70.4 70.8 T1lel
PLT CENTER 33 6S.4 70 1 70.5 70.9 71.2
PLT CCNTLR 24 7%.0 157 T76.1 76.4 716.7
PLT A-14 136 €2.¢ €4.0 64.4 64 .6 64.9
PLT A-14 37 €2.9 €4.4 64.7 65.0 65.2
PLT Al4 38 €€.2 66.7 67.1 67 .4 67.7
PLT A26 . 19 €€.0 66.5 66.9 6T 2 67.5
PLT A7,A8 40 €. 2 _ €4.6 64.9 65.2 65.4
FREQ MUD 41 €32.5 €3.7 64,0 6442 64.4
ALT S$SX 42 €2.5 €3.7 64.0 6442 64.4
VuSe 55X 43 €<.0 €S 6 70.1 70.4 70.8
AMP.Sw Al3 44 €23 £2.6 62.9 63.1 63.3
AMF.SW Al3 45 €243 €2.6 62.9 63.1 63.3
AMP.Sw Al4 4¢ €2.1 €3.6 64.0 64.3 64.5
AMP.Sw Al4 47 €2.1 €3.6 64.0 64.3 64 .6
AMP.SW Al4 48 €zeb €3.1 63.5 63.8 64.0

‘ AMP.SW Al4 45 €3.0 €3.4 63.8 64 .1 64 .4
AMP.SwW Al4 5C €S, 65.5 65.9 6642 66.5
AMP.SWw Al4 €1 65.0 £5.5 65.9 66,2 66.5
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INTEGRAT ION OF THERNMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE HOURS «VSe DEG.F
NOCE JIME 94,400 ____94,420_____ 9422300 ____ 94,250 ____ 24,600
TH CET Al12 &2 €Z.4 62.7 62.9 63.1 6343
TH DT Al4 S €5.5 €6.1 6645 66 .38 67.1
TH DET Al4 S5 €5.6 66.1 66.5 6649 67.2
LEVELER 5¢ 6.5 65.6 659.8 70.0 70.2
S5LR AMP 5 57 5€.9 57.0 57.2 57.3 57.5
5508 AMP 9 58 5€.6 57.0 57.1 57.3 57.5
SSCB AMP S 59 5€.5 57.C 57.1 57.3 57.5
S5LB AMP § &G 5€¢.9 ©51.0 57.1 57.3 57.5
55CB AMP § €1 5€.6 57.0 57.1 57.3 57.5
5508 AMP 7 €2 5¢.8 5€.9 59.0 59,2 59 .4
5508 AMP 71 €23  56.8 58.9 59,0 59,2 59.4
HYB VS1 €4 5€.9 59,0 59,2 . 59.4 59.6
HYE VS3 €5 £7.0 57.2 57.3 ' 57.5 57.7
HYE A6T €6 5€.9 57.1 57.3 57 o4 57.6
END FT FWD €7 56.G 5849 58.9 59 .0 59,1
SUP RT FWL &€ 5€.6 56,8 5649 57.1 57.3
SUP RT MID 66 1€.C ' 16.0 16.0 16.1 16.1
SUP RT AFT 17C 5¢.6 56,7 58.9 59,1 59,3
ENC AFT 11 6C.4 6Ce4 60.5 60.6 60.7
SUP LF AFT 12 5€.9 57.0 . 57.2 57 .4 57.5
SUP LF MIC 13 . 3€.C 3642 36.5 36.7 36.8
SUP LF FWD 14 15.1 15.2 19.3 19.3 19.4
FM CASE i5 €i.6 62.8 63.0 M 63.4
ALTX CASE  1¢ €l.4 _6l.4 61.5 6le7 61.9
ALTA MB 17 €z.7 €3.0 63.3 63 .5 63.7
CASE £5,A6 18 57.2 57.2 57.2 57 .4 57.5
CASE £9-12 1§ 5€.4 55.3 55.3 55.4 5545
CASE MBAl4 EC §7.0 57.0 57.0 57.2 57.3
CASE VSX €1 €4.4 €4.7 65.0 65 .4 65.7
CASE AT,A8 82 5.4 57.2 57.2 57.3 574
WG V52 AFT 83 17.0 37.0 37.1 37.2 37.3
WG VS2MAFT €4 £C.8 5C. 8 50.9 51.0 51.1
WG VS2MFWD €5 51.0 51.0 51.1 51.2 51.3
WG VS2 FWEL €6 29.1 25.1 29.1 29.2 29.2
WG V3 IMAFT: €1 €242 52.1 52.1 52.3 52.4
WG V51 AFT 88 35,4 35.3 35.3 35.4 35,5
WG ALT MIC 8§ 4S. 4 4G.4 49.4 49,5 49.6
WG ALT CEN 90 13,3 33.3 33.3 33.4 33,5
HYE A25 S1 €46 54,5 54,6 54,7 54,9
HYE Acl4 <2 £3,1 €3.1 53.2 53,3 53.5
HYB AZ3 <3 €4 52.4 52.5 5246 52.7
TCP CUVER  $4 17.0 17.0 17.0 17.1 17.1
TILT STRCT G5 4€.1 48.0 48.0 47.9 47.9
HTR CONTLR S6 1446 75.6 76.0 76.3 76.6
SPAC: $7 -46C.0 -46C. 0 -460.0 -460.0 -460.0
ACTUATOR <8 4€.6 48.5 48.5 48 .4 48 .4
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INTEGRATION OF THERMAL TRANSIENTS PGM 1179
APULLO 10 MISSION ANALYSIS |

TIME - TEMPERATURE PROFILE FOURS «VS. DEG.F
NOLE _ _ _JIME_ _94.€50_ ____94,700 ____94.150_____ 244800 ___ 94,850
VSR 3 1 12.8 12.9 13.0 13.0 13.0
FILLZR BLK 2 1£.7 15.8 15.9 15.9 15.5
VSR 2 3 16.7 16.7 16.8 16.9 16.8
ALTIH 4 li.4 17.5 17.6 17.06 17.5
VSR 1 5 l4.4 . 14.5 14.6 14,7 14.6
XTRMA 6 AP 33.1 33.3 33.2 32.8
SUP LF FWC 7 Lcet 22.5 22.6 22 46 22.4
SUP LF AFT 8 24.5 25.0 25.1 25.1 24,9
SUP RT FWC 9 1¢.8 . 16.9 17.0 17.0 16.9
SUP RT AFT 10 .1 15.2 15.3 15 .4 15.3
SEROUC A C 11 1C.7 1C.5 10.9 10.9 10.8
SHRIUL F C 12 ; E.7 E.7 8.8 8.9 3.8
SHROUC F R 13 -4.0 -3.9 -3.9 -3.8 -3.8
SHRGJC R F 14 .0 5.1 5.2 5.2 5.2
SHRQUL L F 15 €.6 €. 7 6.8 6.8 6.8
‘SHROUC TGP 16 ~&sd =20l =2.2 . -c.l =-2.1
SFRCUC R A 17 a2 1.2 7.3 T4 7.3
SUP RC 18 ' €4 9.5 S.5 9.6 9.6
SHROUC L A 1S £€.S 8.9 9.0 9.1 9.0
SHROUC F L 2C ~Ee4 €.5 8.6 B0 Beb
SHROUD AL 21 11.4 11.5 11.6 11.7 11.6
SHRCUL A R 22 €6 Se 7 9.8 2.9 9.8
LEM BASE ¢3 ~23¢end -333,0 -333.8 =334.5 -335.2
TLT EX FWC 24 -132¢.8 -135.6 -136.0 -136.0 -136.1
TLT &X LFT 2% -8C.0 -=8C.0 -80.1 -8C.1 -80.2
TLT X AFT ¢é -11z.6 -112.9 -113.0 -113.1 -113.1
TLT £XT. RT 27 -8C.0 -8C.0 | -80.1 -80.1 -80.2
PLT ACDALT <28 €L.€ €4.8 65.0 63.7 63.4
PLT A5, Aé¢ 9 €3.¢ 63.8 63.9 60.5 62.0
PLT A-22 30 11.2 1l.4 71.6 65.6 69.0
PLT A4 :1 7C.S 11.2 Tl.4 68.1 67.8
PLT A4 22 1.3 1.6 71.8 67.9 68.2
PLT CENTER 33 11.5 1.7 T1.9 68.1 68.2
PLT CCNTLR 34 1¢€.9 - 11.1 T7.3 67.8 12.6
PLT AG-12 a5 €cae5 €2.7 62.8 59.9 60.7
PLT A-14 = 3¢ el €. 3 65,5 62.0 62.8
PLT A-14 a7 £.5 €5.17 65.9 E2.5 63.3
PLT Al4 38 €t.C 68.2 68.4 64 .9 65.4
PLT A26 39S .1 67.9 68.2 64.7 65,3
PLT AT7,A8 40 €. €29 66.1 62 .8 63.7
FREQ MUD 41 E4.6 €4.8 65.0 63,8 63.3
ALT SSX 42 €4.6 €4.8 65.0 63.9 63.3
VedSae SSX 43 11.C 71.3 71.5 68.5 67.9
AMP.SHW Al2 44 €2.5 63.7 63.9 62.1 61.5
AMP.SW Al3 45 €z.5 63.7 63.9 62.1 61.5
AMP.SW Al14 46 €4.8 €5.0 65.2 63.7 62.5
AMP.Sw Al4 47 €<.8 €5.0 65.2 63.8 62.5
AMP.SwW Al4 48 €4.3 €4.5 64,7 63.2 61.9
AMPoSW Al4 46 €4.6 €4.8 65.0 63.6 62.4
AMP.Sw Al4a £C €€. & 67.0 67.2 65.8 64.5
AMP.Sw Al4 £ 6€.8 67.0 6T.2 65.8 64.5
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INTEGRATICN OF TFERMAL TRANSIENTS PGM 1179
APCLLO 10 MISSION ANALYSIS |

TIME - TEMPERATURE PROFILE HOURS +VS. DEG.F
NOLE - - TIME__962£30_____ $44700_____ 942750 ____942800 ____94.850
TH BET A1l3 €:.5 63.7 "63e9 6l.7 61l.6
TH DET A1l4 ‘3 €le4 67.6 67.8 65.7 64,7
TH DET Al4 £4 67.4 677 679 65.7 64,8
TH DeT Al4 55 E€le4 67,7 67.9 65.6 64.7
LEVEL ER 586 1C. 4 . 1C. 6 7C.8 70.3 69,6
55CB AMP & €7 51717 57.8 58.0 577 56.9
5508 AMP § 5§ 57.7 57.8 58.0 57.8 57.0
55L8 AMP S Eg STe1 57.8 58.0 57.8 57.0
55LB AMP 9 60 STe . 57.8 58.0 57.8 57.0
558 AMP 9 ¢1 ST 57.8 58.0 57 .8 57.0
55C8 AMP 7 €2 5G.6 5G.8 60.0 56 .8 58.9
55CB AMP 7 ¢3 . HG.6 5G.8 60.0 59.8 58.9
HYB VS1 €4 €G.8 6C.0 60,2 . 56 .4 58.9
HYE VS3 €S 57.S 5€a1 58.2 57«5 57.0
HYB a6T £6 571 - 57.9 58.1 57.2 56.8
"ENC FT FwWD &7 5¢,3 5S.4 59.6 . 59.6 59.2
SUP RT FWLC 68 ‘ 574 ) 57.6 57.7 569 56.5
SUP RT MID &S  1€.2 1é.2 16.3 16 .4 16.3
SUP RT AFT 1C 56«5 5G.7 59.9 59.1 58.5
ENL AFT 71 6(C.8 6C.8 60.9 61.0 61.0
SUP LF AFT 12 577 57.9 . 58.1 574 56.8
SUP LF MIC 13 : 37.C 37.1 37.3 36.9 - 3661
SUP LF FWC 174 16.4 16.5 19.6 19.06 19.7
FM CASE i5 €za6 €3.8 64.0 63.7 62.8
ALTX CASE 1€ €zol . €22 62.4 62 .4 61.7
ALTA MB 17 €3.6 €4,.1 64.3 63.5 62.3
CASE AS5,A6 1& S57.7 5S7.9 | 58.0 58.1 57.6
CASE A9-12 179 5€.6 5.8 55.9 56.0 55.7
CASE MBAl4 80 57e5 57.7 57.9 57.8 57.3
CASE VSX 81 6¢€.C 66.2 66.4 66.0 64,5
CASE A7,A8 E2 ' 57.6 57.7 57.9 58.0 57.8
WG VS2 AFT 83 3.4 37.5 37.7 37.7 37.2
WG VScMAFT 84 €1.3 Sl.4 51.6 51l.7 51.2
WG VSZMFWD €5 €l.5 - 51.6 51.8 51.9 51l.4
WG VS2 FWL €6 2G.3 2G.4 29.5 29.6 29,6
WG VSIMAFT 817 £eet 52.8 53.0 53.0 52.6
WG VS1 AFT 88 3.6 35.7 35.9 36.0 35.8
WG ALT MIC 8§ 4G.7 4G.9 50+0 50.1 49.9
WG ALT CEN GC 33.6 33.7 33.8 33.9 33.7
HYE AZS S1 £fa 55.3 55.5 55.H5 54.9
HYE A24 52 £2el ’ 53.8 54.0 54.0 53.5
HYE AZ3 S3 €¢e6S £3.0 53.1 5341 52.7
TOP COVER S4 7.1 17.1 17.2 17.2 17.2
TILT STRCT €5 417.9 47.8 47.8 47.8 477
HTR CCNTLR Sé6 1¢.8 17.1 T77.3 68.3 Tce3
SPACE S? -4€(.C -460.0 -460.0 -460,0 -460.0
ACTUATOR SE 4t.3 4863 48.2 4842 48.1

RY /N AERONALTICAL,y SAN DIEGO SEPT. 154 1969 PAGE 34




INTESRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO lu MISSION ANALYSIS

TIVNE - TEMPERATURE PROFILE - HOURS «VS. DEG.F
NODRE ________ JIME__S4,500__ ___ 942920 ___ 92,000 ___ 95,050 ____ 924100
VSR 3 1 12.0 12. 1249 12.9 12.9
FILLER BLK ¢ 1€.8 15 15.8 15.8 15.8
VSR 2 3 1€.7 ‘16.7 1646 16,7 16,7
ALTIM 4 17.4 17.4 17.4 17.4 17.5
VSR 1 5 14.5 145 l14.4 14.5 14.5
XTRMA é PN 32.7 32.7 32.8 32.9
SUP LF FWC 7 2243 22.3 2263 2243 22.4
SUP LF AFT 8 244 8 24407 24.7 2448 24.9
SUP RT FwD S 1€. € . 16.8 16.8 16.8 16.9
SUP RT AFT 10 18.2 15.1 15.1 15.1 15.2
SHROUD A C 11 1C.7 1C7 10.7 10.7 10.7
SHROUC F C 12 R N | _ €. 6 8.6 8.6 8.7
SHROULC F R 13 -3.9 -3.9 -3.9 -3.9 -3.9
SHROUC R F 14 e S 5.1 5.1 5.1
SHRQUL L F 15 €.8 6.8 6.7 6.7 6.7
SHROJC TOP 16 ‘2.2 -2.2 "'202 X -202 "202
SHROQUC R A 17 1.3 T2 1.2 7.2 T.2
SUP RC 18 €.6 Se6 9.6 9.6 9.6
SHRQUCL L A 19 €.C €.9 " 8.9 8.9 8.9
SHROUL F L 20 ~€eb €.6 8.6 1Y ) 8.6
SHROUD A L <21 11.5 11.5 11.5 11.5 11.5
SHROUC A R 22 : S.7 S. 7 9.7 9.7 9.7
LEM BASE 23 =33%.8 -336,6 -337.3 -337.9 =-338.6
TLT £X FWLC 24 -13¢€.1 =136s2 -136.2 -136.3 -136.3
TLT EX AFT 26 =-11Z.2 -113.2 -113.3 -113.3 -113.4
TLT EXT RT 27 -8C.2 -8C.3 -80.3 -80.4 -80.4
PLT MOCALT 28 €3.¢6 63.8 64.1 64.3 6445
PLT AS5,A6 29 €ce 5 62.8 63.0 63.2 63.4
PLT A-22 3¢ 6S.6 1C.1 7C. 4 70.7 71.0
PLT A4 21 ' 6€.8 6S.4 69.9 70.3 707
PLT A4 32 6S.2 6.8 7C.3 70.7 T1l.1
PLT CENTER 23 €<.3 71C. 0 7C.5 70.9 71.2
PLT CCNTLR 24 i4.8 5.6 76.0 T16.4 16.7
PLT AS-12 35 €l.2 6l.5 61.8 62.1 62.3
PLT A-14 = 36 €2.5 €4.0 64.4 64 .7 64.9
PLY A-14 27 £2.9 €4.3 b64.7 65.0 65.3
PLT Al4 38 E€.1 €éa7 67.1 674 ol.7
PLT A2¢6 L €€.C E6a4 66.8 67.2 67.5
PLT A7,A8 40 €4.1 64.5 64.9 65.2 65.4
FREQ MOC 41 38 €3.8 64.0 64,2 64.4
ALT S35X 42 €2.5 €3.8 64.0 6442 64.4
VeSe SSX 43 6€.8 66.5 70.0 70.4 70.8
AMFP. 5w Al13 44 €z.3 €2.7 62.9 63.1 63.3
AMF.Sw Al13 4% Ecoel 62.7 62.9 63.1 63.3
AMP.SW Al4 4¢€ €2.C €3.6 64.0 64,3 64.6
AMP.SwW Al4 41 €32.C €3.06 64.0 6443 64.6
AMP.SW Al4 438 €c05 €3.1 63,5 63.8 64.1
AMP.Sw Al4 49 €z.9 £€3.4 63.8 64.1 64.4
AMP.SW Al4 SC €4.5 €5.4 65.9 6642 66.5
AMP.SW A14 €1 €6¢.S €S54 65.9 66.2 66.5
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INTEGRAT ICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS

. TIME - TEMPERATURE PROFILE HOURS «VS. DEG.F
NODE _ JIME__S49.500 ____ 9829230 oo 92,000 ____95.05Q 22100
TH BET Al3 52 6eo4 62.7 63.0 63.2 63.4
TH DET Al4 £3 E<. 66.C 665 66.8 67.1
Th DET Al4  £4 €. 66.1 66.5 66.9 67.2
TH DET Al4 55 €245 6€.1 6605 66.9 67.2
LEVELER 56 €€.5 6G.6 69.8 70.0 70.2
5508 AMP 5 ¢£1 57.C 57.1 57.3 57T.4 57.6
5508 AMP 9 S8 57.0 57.0 57.2 57«4 57.5
55CB AMP S 59 51.C 57.0 57.2 57«4 57.5
S5L8 AMP S €0 57.C - 57.0 57.2 57«4 57.5
55CR AMP G €1 57.C 57.0 57.2 57 o4 57.5
55C8 AMP T €2 5€.8 5€.9 59.0 59.2 59.4
55{R AMP 7. €3 © S5tl. € . 5¢&.9 59.0 59.2 59.4
HYE VS1 €4 5€.9 56.0 59.2  5G.4 59.6
HYB vS3 €5 571 57.2 57.4 57.6 57.7
HYEB AeT €€ €7.0 . 5%:2 . 5T.4 575 57.6
ENC FT FwC 617 56.1 59,0 59.0 - 59.1 59.2
SUP RT FWL €€ o €1 : 56.9 57.0 57.2 57.3
SUP RT MIC €S 1€.3 16.3 16.3 16.3 16.3
SUP RT AFT T7C ct.€ 5€.7 58.9 59.1 59.3
ENC AFT il ¢1.0C €l.l 61.2 6l.2 613
SUP LF AFT i2 £€.S 57.1 - 57.2 57«4 57.6
SUP LF MIC 173 ' 3¢.2 3€.4 36.6 36.8 37.0
SUP LF FWEC 14 16.7 16.7 19.7 19.7 19.7
FM CASc it tza €2.8 63.0 63.2 63.4
ALTX CASE 1€ €l.4 T €le4 61.5 61.7 61.9
ALTA MB 17 €eo€ €3.0 63.2 63.5 63.7
CASE 25, A6 178 57.3 57.2 57.3 57.4 57.6
CASE. 29-12 1S 5S€.4 55.3 55.3 55.4 55.5
CASE MBAl4 EC 57.C 5€.9 57.0 57.1 57.3
CASE V33X 0 , €4.3 Eb4eb6 65.0 65.3 65.7
CASE A7,A8 E2 STe4 57.3 57.2 57.3 57.4
AG Vo2 AFT 83 37.1 37.1 37.2 37.3 37.4
WG VSZMAFT ¢t4 £1.0 5C.9 51.0 51.1 51.2
WG VSZMFWD €5 £1.2 €l.1 51.2 51.3 51.4
WG V52 FHWD £6 29.4 29.3 29.3 29.3 29.4
WG VSIMAFT &7 €203 52.2 52.2 5243 52.5
WG VS1 AFT EE 3€+5 35.4 35.4 35.4 35.5
wC ALT MIC 89 4S. 7 4G.6 49.6 49.7 49.7
WG ALT CEN S0 2345 33.5 33.5 33.5 33.6
HYE AZS Sl £4.7 4.6 54.6 54 .8 54.9
HYB A24 S2 £3.3 3.3 53.3 53.4 53.6
HYB AZ3 52 €2.6 52.6 52.7 2e7 52.8
TCP COVER S4 17.2 17.2 17.2 17.2 17.3
TILT STRCT 65 477 47.6 47.6 4745 47.5
HTR CLNTLR Sé6 T4 15.5 76.0 76.3 T6.6
SPACE S7 -46C.0 ~-46C.0 -460.0 -460.0 -460.0
ACTUATOR S8 4€.1 48.0 47.9 479 47.8
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS

TIME - TEMPERATURE PROFILE HOURS .VSe DEG.F
NOOE ___ ______JIME__S$2,150_ ____ S2.20C_ __ 92,220 ___ 95,300 ___ _95:350
VSR 3 1 12.0 13.0 13.1 13.1 13.1
FILLER BLK 2 15.8 15.5 1640 1640 1549
VSR 2 3 16.8 16.8 16.9 1649 16.8
ALT IM 4 17.5 17.6 17.7 17.7 17.5
VSR L' 5 14.5 1446 14.7 1447 14.6
XTRMA 6 B 33,2 33.3 33.2 32.8
SUP LF FWC 1 2z.5 22.5 22.6 22.17 22.4
SUP LF AFT 8 28.0 25.1 25.2 25.2 24.9
SUP RT FWD & 1€.5 117.0 17.1 17.1 17.0
SUP RT AFT IC 15.2 15.3 15.4 15.4 15.3
SHROUD A C 11 1C.8 1C.9 11.0 11.0 10.9
SHROUG F C 12z €. €8 8.9 849 8.8
SHROUC F R 13 -2.9 -3.8 -3.8 -3.7 -3.8
SHROUC R F 14 ol 542 5.2 5.3 5.2
SHRUUC L F 15 €.8 6o 8 6.9 649 6.9
SHRWEC TCP 16 -2.2 -2.1 -2.1 -2.0 -2.0
SHRCUD R A 17 143 7.3 7.4 To4 7.4
SUP RC 18 o c.e S.6 9.7 9.7 9.7
SHROUC L A 19 5.0 9.0 9.1 9.1 9.1
SHROUC F L 20 £.6 €6 8.7 8.7 3e7
SHROUC AL 21 11.6 11.6 11.7 1147 11.6
SHROUD A R 22 . Sl 3.8 9.9 9.9 9.8
LEM BASE. 23 -2136,2 -335.8 -340.4 -340.9 -341.5
TLT EX FWC 24 -13¢€.4 -136.5 -136.5 -136.6 -136.6
TLT EX LFT 25 -8C.4 -8C.5 -80.5 -80.5 -80.6
TLT £X AFT 26 -112.4 -113.5 -113.6 -113.6 -113.6
TLT EXT RT 27 -8C.4 -8C.5 -80.5 -80.5 -80.6
PLT MCCALT 28 €4.7 €4.9 65.1 63.5 63.4
PLT A5,A6 29 63.¢6 €3.8 6440 6043 62.0
PLT A-2z 30 71.2 1l.4 71.6 6543 69.1
PLT A4 311 1€.S 71.2 71.4 67.7 67.9
PLT A4 22 11.3 1.6 71.8 67.5 68.3
PLT CENTER 23 11.5 117 71.9 67.7 68.3
PLT CCNTLR 24 1€.9 17.1 77.4 6742 72.9
PLT Ag-1Z 135 €245 €2.7 62.9 59.7 60.8
PLT A-14 - 36 65.2 €5.4 65.6 61.7 62.9
PLT a-14 37 €5.5 €5.7 65.9 6242 63.4
PLT Al4 38 €€.0 68.2 684 64 .6 6545
PLT AZ26 39 67.1 6€.0 68.2 64 .4 65.4
PLT A7,A€ 40  €5.7 €5.9 66.1 62.5 63.7
FREQ MQD 41 €46 €4a B 6540 63.7 63.4
ALT $SX 42 €4.6 €4.8 65.0 63.7 63.4
VeS. SSX 43 il.0 71.3 71.5 68.1 67.9
AMP.Sw A13 44 2.5 €3.7 63.9 61.9 61.6
AMP.SW A13 4% €:.5 63.7 63.9 6149 61.6
AMP.Sw Al4 46 €4.8 €5.0 6542 6345 62.5
AMF.Sw Al4 47 €.8 €5.0 65.3 63.5 62.5
AMP.Sk Al4 48 €4.3 €4.5 64.7 6340 62.0
AMP.Sw Al4 45 €41 €4.9 65.1 63 .4 62.5
AMP.Sw Al4 50 €€. € 6740 67.3 65.6 6445
AMP.5w Al4 51 €€.8 61.0 67.3 65.6 64.5
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INTEGRATION OF THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS

TIME - TEMPERATURE PROFILE HOURS «VS. DEG.F
JOLE ~JIME__92.15C ____ 922200 __ __ 922220 ___ 95,300 ___ 95,350
TH DET Al13 €2 €Z.6 63.7 - 6349 6l.4 6l1.7
TH DET Al4 €2 6.4 67.6 67.9 65.4 64.8
Th DET Al4 £4 617.5 - 677 67.9 65.4 64.8
TH CET Al4 55 €le4 67.7 67.9 6543 64.8
LEVELER 56 1C. 4 ~1Ce 6 70.8 702 69.5
55CB8 AMP 5 ¢ 577 57.9 58.0 57.7 56.9
550B AMP § SE 577 57.9 58.1 57.8 57.0
558 AMP G £g§ 571 57.9 58.1 57.8 57.0
55CR AMP G €GC ST - 57.9 58.1 57.8 57.0
5502 AMP 9 61 57.1 57.9 58.1 57.8 57.0
S550B AMP 7 €2 5C.6 5G6.8 60,0 59.7 58.9
55CR AMP 7 €3 - 55.6 5G.8 60.0 59.7 58.9
HYE VS1 = ¢4 5.8 6C.0 60,2 . 59.3 58.9
HYEB VS3 €< 7.9 5€.1 5843 57«4 57.0
HYE a6T 66 £i.8 58.0 - 58.1 57.1 56.9
- ENC FT FWD €1 .3 © 56.5 59.6 59.6 59,2
SUP RT FWC 638 5745 57.6 57.8 56.8 56.5
SUP RT MID 66 ' 1€.3 ' 1é.4 16.4 16.5 16.4
ENC AFT i1 €1.3 €le4 61.5 6l.6 6l.6
SUP LF AFT 1& 57.8 58.0 ' 58.1 57.3 56.9
SUP LF MIC 13 . 29.1 37.2 37.4 36.8 36.2
SUP LF FWC 14 1€.7 16.38 19.8 19.8 19.9
FM CASE 15 62.6 €3.8 64.0 63.6 62.8
ALTX CASE 1€ €z.l , €Z.3 62.4 62.3 61.7
ALTA MB 11 €3.9 €401 64.3 63.3 62.3
CAStE A5,A6 18 57.7 57.9 58.0 58.0 57.6
CASE A9-12 1S SE. € 55.8 55.9 56.0 55.1
CASE MBAl4 8C 57.5 57.7 57.8 577 57.2
CASE VSX €1 6%.9 66.2 66.4 65.8 64.4
CAStE A7,A8 82 ' 57.6 57.7 57.9 58.0 57.7
WG VS2 AFT €3 37.5 37.6 37.8 37.7 37.3
WG VSZMAFT £4 tle4 51.5 51.7 51.7 51.2
WG VS2MFWD E5 £1.5 51.7 51.9 51.9 51l.5
WG VS2 FWC €6 2G4 25.5 29.6 29.7 29.6
NG VSIMAFT E7 £ea6 £2.8 53.0 53.0 52.6
WG VS1 AFT 8E 3t.6 35.8 35.9 36.0 35.8
WG ALT MIDC 86 4S.8 5C.0 50.1 50.2 49.9
WG ALT CEN SC 33.7 33.8 33.9 33.9 33.7
HYE A25° S1 €t.l 55.3 55.5 55.4 54.9
HYE Ac4 S¢ £:.1 53.9 54.1 54.0 53.5
HYB A23 €3 £z.0 £3.1 53.2 53.1 52.8
TOP CUVER S4 17.3 173 17.4 17.4 17.4
TILT STRCT <5 47145 47.4 47.4 47«4 4T.3
HTR CCNTLR Sé 1€.8 77.1 7.3 67 .6 T2.6
SPACc s -46(C.C -46G,0 -460.0 =460.0 -460.0
ACTUATOR <8 47.8 47.7 47.7 477 47.6
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INTEGRATICN OF TEHERMAL TRANSIENTS PGM 1179
APJLLO 10 MISSION ANALYSIS

TINE - TEMPERATURE PROFILE HCURS .VSe. DEG.F
NOCE JIME __82.,40C _ ___925,420 ____92+500 ____ 922220 ___95+600
VSR 3 1 12.1 13.0 13.0 13.0 13.0
FILLER BLK z 15.6 15.8 15.8 15.8 15.8
VSR 2 3 l€.7 16.7 167 16,7 16.7
ALTIM 4 17.4 17.4 17.4 174 17.5
VSR .1 5 14.5 - 1445 14.5 14.5 14.5
XTRMA 6 2z.7 2.7 32.8 32.9 33.0
SUP LF FWC 7 iZe4 22.3 22.3 224 22 .4
SUP LF AFT 8 2448 24.8 24,8 24.8 24,9
SUP RT FWC 9 1€.5S 16.9 16.9 16.9 16.9
SUP RT AFT 10 1¢.2 15.2 15.1 15,1 15.2
SHROUD A C 11 1C.8 107 10.7 1047 10.8
SHROULC F C 12 E.7 e 7 8.7 8.7 B8e7
SHROULC F R 13 -3.8 -3.9 -3.9 -3.9 -3.9
SEROUC R F 14 €o2 5.1 5.1 5.1 5.1
SHROUD L F 15 €.5 6.8 6.8 6.8 6.8
SH"DUC TOP 16 "201 -2.2 "2.2 "2.2 -202
SHROUL R A 17 7.3 7.3 7.2 7.2 7.3
SUP RC 18 S 7 S.7 9.7 9.6 9.6
SHEQUD L A 19 S0 S« 0 8.9 8.9 9.0
SFROJC F L 20 I ) 8.6 8.6 8.6
SHROUD A L 21 11.6 11.5 11.5 11.5 11.5
SHROUC A R 22 ~ S.8 5.7 9.7 9.7 9.7
LEM BRASE 23 -34:.C -342.6 -343,1 -343,6 -344.1
TLT EX FWC 24 -13¢€.7 -136.7 -136.7 -136.7 -136.8
TLT X LFT 2% -8Ce6 - =8C.7 -80.7 -80.7 -80.7
TLT £X AFT 26 -112.7 -113.7 -113.8 -113.8 -113.8
TLT XT RT 21 -8C.6 -8C.7 -80.7 -80.7 -80.7
PLT MCCALT :Z8 €3,.¢€ €3.9 64.1 6443 64.5
PLT A5, A6 29 €ceS €2.8 63.1 63.3 63.4
PLT 4-22 a0 _ 66.7 7C.1 7C.4 70.7 71.0
PLT A4 ED| 6.8 65.5 7C.0 704 70.7
PLT A4 iz 6S.2 65.9 70.4 70.8 71.1
PLT CENTER 23 €<.3 7C.0 70.5 70.9 T1.2
PLT CCNTLR 324 4.9 15.6 76.1 76.4 T6.7
PLT A9-12 15 61.2 6l.6 61.9 62.1 62.3
PLT A-14 36 €z.6 4.1 64.4 64.7 65.0
PLT A-1l4 7 €4.C C4e4 64.8 65.1 65.3
PLT alé4 38 €€a2 6T 67.1 67.5 67.8
PLT AZ6 . 36 €€.C 66.5 66.9 67.2 67.5
PLT AT,AE 40 €¢,2 64.6 64<9 6542 65.5
FREQ MOC 41 €z, 63.8 64.0 64,2 64.4
ALT SSX 42 €z, €3.8 64.0 64.2 64.4
VeSe 5SX 43 6€.5 €S.5 70.1 70.5 70.8
AMF.3W Al13 44 €2.3 €2.7 63.0 63.2 63.4
AMF.SW Al3 45 €Z.3 62.7 63.0 63,2 63.4
AMP.SW Al4 4¢ €z.1 €3.6 64.0 64.3 64.6
AMP.SW Al4 41 €z.1 €3.6 64.0 64.3 6446
AMP.SW Al4 43 €Z.€ 63.1 63.5 63.8 64.1
AMP.Sw Al4 45 €2.0 €3.5 63.8 6442 64.4
AMP.Sw 214 SC €£.0 £€5.5 65.9 6643 66.6
AMP.Sw Al4 E1 €5.0 €5.5 65.9 66.3 66.6
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INTEGRATION OF TFERMAL TRANSIENTS | PGM 1179
APOLLO 1C MISSION ANALYSIS '

TIME - TEMPERATURE PROFILE : HOURS .VS. DEG.F
1 ] o N——— ... | S, )P, + S— 922420 ____920200_ ___ 90,550 __ 95,000
TH DET Al13 52 €z.4 62.8 "63.0 6342 63.4
TH DET Al4 £3 £ 5 €6.1 66.5 66.9 67.2
TH CET Al4 €4 €.6 66l 66.6 66 .9 67.2
TH DET Al4 55 €.6 €6.1 66.6 66.9 67.2
LEVELER 5¢ 6S.5 . 6G.6 6G.8 70.0 70.2
55CB AMP S £17 '57.C 57.2 57.3 57.5 57.6
5508 AMP 9 5¢8 57.0 57.1 57.2 574 57.6
55CB AMP S 5§ 57.0 57.1 57.2 57.4 57.6
55CB AMP S &C 57.0 . 57.1 57.2 57.4 57.6
55CB AMP 9 €1 57.0 57.1 57.2 574 57.6
55CB AMP .7 €2 5¢.8 58.9 59.0 59.2 59.4
55CB AMP 7 €3 . S5t.& 58.9 59.0 59.2 59.4
HYB VS1 €4 5¢.S 59.1 59.2 . 59.4 59.7
HYE VS 3 €5 57.1 57.3 57T.4 57.6 57.8
HYEB A6T EE 57.1 - 57.3 57.4 57.5 57.7
"ENC FT FWD €1 56.1 59.0 59.0 . 5G.1 59.2
SUP RT FWD €€ 5€.8 , 56.9 57.1 57.2 57.4
SUP RT MIC £S - l€.4 l1€.4 16.3 16.3 16.3
SUP T AFT 70 St. € S5te7 58.9 59.1 59.3
ENC AFT 71 €1l.6 €l.6 61.6 61.7 61.8
SUP LF AFT 12 57.0 57.1 ; 57.3 57.5 5T.6
SUR LF MIC 13 : 3€.3 36.5 36.7 36.9 37.0
SUP LF FWD 74 1G.6 1S.9 19.8 19.8 19.8
FM CASE 15 €zo7 €2.8 63.0 63,2 63.4
ALTX CASE 16 €l.4 . €Ele4 61.6 61.7 61.9
ALTA MB 11 Ecol 63.0 63.3 63.5 63.7
CASE 45,46 18 57.3 57.2 . 57.3 57.4 57.6
CASE AsS-12 19 5.4 55.3 55.3 55.3 55.5
CASE MBAl4 8C 57.C 56.9 57.0 57.1 57.3
CASE VSX g1 €403 €4.6 65.0 65.3 65.7
CASE A7,A8 &8¢ ' 57«4 57.2 57.2 57.3 57.4
WG V32 AFT 83 3742 37.2 37.2 37.3 37.4
WG VS2MAFT E4 £1.0 51.0 51.0 51.1 51.2
WG VSZMFWE E5 1.2 £l.2 51.2 51.3 51.4
WG VS2 FWD €6 2Se5 2G.4 29.4 29.4 29.4
WG VSIMAFT &7 £2.3 52.2 52.2 52.3 52.5
NG VS1 AFT €8 3L 6 35.4 35.4 35.5 35.6
WG ALT MIL 89 4501 45.7 49,7 49.7 49.8
WG ALT CEN SO 33,6 33.5 33.5 33.6 33,6
HYE a25 S1 S4.7 54.6 54.7 54.8 55.0
HYE Ac4 52 £2.3 3.3 53.4 53.5 53.6
HYE A23 <3 See 52.7 52.7 52.8 52.9
TCP CCVER 34 17.4 17.4 17.4 17.4 17.4
TILT STRCT S5 47.3 47.2 47.2 47.2 47.2
HTR CONTLR S6 14.8 1545 76.0 76.3 76.6
SPAC: 57 -46(.0 -46C.0 -460.0 -460.0 -460.,0
ACTUATOR ce 47.5 47.5 475 47 .5 47.4
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INTESRAT ICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS

TIFME - TEMPERATULRE PROFILE HOURS +VS. DEG.F
NOLE . e e JIME _SZ.65C _ ___92,300 ____92.720_ ____95,800 ___ 95,850
VSR 3 1 12.0 l4.4 18.3 235 29.5
FILLER BLK 2 1.9 16.8 20.4 25.3 30.7
VSR 2 3 1€.8 - 18.6 23.6 29.1 34.5
ALTIM 4 17.5 Z2Ls5 28.9 36.2 43.1
VSR 1 & l4.6 20s2 29.7 38.9 47.1
XTRMA ¢ 33,1 33.4 34.4 35.6 37.6
SUP LF FWC 7 cieS 23.8 27.0 3046 34.8
SUP LF AFT & 2%.0 2€.4 29.9 33,5 37.4
SUP RT FWC 9 17.0 44,3 53.3 60.5 674
SUP RT AFT 10 1.2 37.7 49,5 58.9 67.0
SHROUD A C 11 1C. 8 31.7 54,8 67.9 76.3
SHROUL F 12 €. & 3C.8 5546 71.7 83.3
SHROUD F R 13 -3.9 2341 49,8 . 6646 78.6
SHROULC R F 14 P 72.8 97.7 112.0 122.0
SHROUC L F 15 €.8 26417 42.9 53.5 62.2
"SHKOUL TCP 16 -2e2 ' 12e1 110.8 131.1 144.1
SHROUC R A 17 T3 . 12.5 92.9 10642 116.1
SUP RC 18 .6 15.5 24.4 33.4 42.5
SHROUD L A 19 S.0 25.0 45,8 5647 65.2
SHROUC F L 20 . Eeb 24.5 37.0 46,1 54,1
SHRNJD AL =zl 11.6 278 , 40.9 49.9 572
SHROUC A R 22 S.8 2S.1 45.8 57 .7 67.0
LEM BASE Vgl -344,5 -345,0 -344,4 -315.4 -243.7
TLT EX FWC 24 -13¢.8 -13¢€.8 -136.9 -136.8 -136.5
TLT £X LFT 25§ -8C.8 ,-8C.8 -80.8 -80.8 -80,.5
TLT EX AFT 26 -11%.8 -113.9 -113.9 -113.9 -113.4
TLT £XT RT 27 -8C.8 -8C.8 -80.8 -80.8 -80,.5
PLT MODALT 28 €4.7 €4.9 64.3 63.5 641
PLT "A5, A6 Z9 €3.6 63.9 61.9 62.3 63.9
PLT A-22 30 11.2 1.5 67.1 69.0 T70.4
PLT a4 1 il.0 71.3 69.6 67.8 69.5
PLT A4 eV 11.4 1.7 69.4 68.2 69.9
PLT CENTER 33 11.5 71.8 69.8 68.0 69.9
PLT CUNTLR 34 1€¢.9 172 7C.9 T1.2 75.2
PLT A9-12 35 €z.5 €2.8 61.0 60.9 62.2
PLT A-14 3¢ EE,2 €54 63.4 63.0 64.6
PLT A-14 17 £.5 €5.8 63.7 63.4 64.7
PLT Al4 38 €€.C 68.3 66.2 65.4 66.9
PLT A26 19 67.8 6€.0 66.0 65.4 66.8
PLT AZ,A¢ 40 €€ 66.0 64.0 64 .0 65.4
FREQ MOD <1 X €4.8 64.4 63.4 64.0
ALT SSX 42 €4.,6 €4.8 64.4 63.4 64.0
VeSe SSX 43 11.1 71.3 70.0 67.8 69.4
AMP.SW Al3 45 €3.€ €3.8 63.3 61.7 63.3
AMP.SW Al4 46 €4.8 €5.1 64.7 62 .6 63.7
AMP.Sw Al4 41 €49 65.1 64.7 62.6 63.7
AMP.Sw Al4 48 €¢.3 €4.6 64.2 62.2 63.3
AMP.Sw Al4 49 €4, 4.9 64.5 62.6 63.5
AMP.Sw Al4 SO €€ 8 67.1 66,7 64.7 65.6
AMP.3w A14 € €€.8 67.1 66.7 64.7 65.6
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS

TIME - TEMPERATURE PROFILE HCURS <VS. DEG.F
NOCE _ JIME _SZ.€250 ____ 922100 ____222:120 92,800 ___95.850
TH DET Al12 &2 €2.6 €3.8 63.1 61.7 63.5
Th CET Al4 52 67.4 677 66.9 64.7 66.1
TH DET Al4 5S4 67.5 67.7 66.9 64.1. 66.2
TH DET Al4 55 6745 67.7 66.9 64.7 66.2
LEVEL ER 56 1C.4 C.7 70.6 69.6 69.6
5508 AMP 5 &1 57e7 5840 5842 57 .6 58.4
55CB AMP G SE§ 57.7 5749 58.1 57.3 57.6
5508 AMP 9 56 577 57.9 58.1 57.3 57.6
5508 AMP § 60 57.7 57.9 58.1 573 57.6
55CR AMP S €1 5747 57.9 58.1 5743 57.6
5508 AMP 7 €2 5G.¢ 55.9 6C.2 59.7 60.3
55CB AMP 71 €12 56.6 5%.9 6042 59.7 60.3
HYB VS1 ¢4 5645 60.2 60.3 . 59.8 60.9
HYE VS3 €5 5¢.C 5842 58.0 57.3 5840
HY B A6T €6 €78 5841 5841 57.7 5849
ENC FT FwlC 67 5¢.3 - 59.5 59.7 59,4 59.5
SUP RT FWL 68 51s5 57.9 58.0 5745 58.8
SUP RT MID 69 1€.4 17.3 21.2 27.1 33.9
SUP RT AFT 10 56¢5 56.9 60.1 59.7 60.8
ENC AFT 71 €l.8 €l.9 61.9 61.9 61.9
SUP LF AFT 72 57.8 58.0 . 57.9 57.2 57.9
SUP.LF MIC 73 . 371 37.4 38.2 38.9 41.3
SUP LF FWC 174 15. 8 15.9 20.5 21.8 23.7
FM CASE i5 €2.6 €3.9 64.0 63.1 63.1
ALTX CASE 16 £2u1 . 62.3 62.5 62.0 62.0
ALTA MB 717 €2.6 €4.1 64.1 62.7 63.3
CASE AS,A6 18 57.1 57.9 5842 5642 5843
CASE AS-12 1§ 5f. 55.8 56.1 56«2 56.3
CASE MBAl4 8C 57¢5 5.7 58.1 5840 58.4
CASE vsX g1 £5.9 66.2 66.4 65.0 65.0
CASE A7,48 €2 57.6 57.7 5840 5642 58.3
WG V52 AFT €3 37.5 3€.2 40.4 42.7 4544
WG VS ZMAFT €4 €l.4 51.6 52.1 52.3 53.0
WG VSZMFWD €5 £1.6 51.8 52.1 52.3 52.8
WG VS2 FWC €6 2G.5 259.8 31.4 34.0 37.2
WG VSIMAFT €7 £as1 53.0 54.0 5541 5645
WG VS1 AFT g¢ 35.7 31.1 41.4 46.1 50.6
WG ALT MID 89 46.5 5Ce 1 50.8 51.7 52.8
WG ALT CEN SC 32,7 35.3 39.3 43 .4 47 .4
HYE AZ5 91 5541 5544 56.0 56.5 57.5
HY B A24 52 £3.8 £3.9 54.2 54.1 54.5
HYB A3 S3 £3.0 532 53.6 53.9 54.8
TOP COVER ¢4 17.4 17.7 18.5 19.7 21.1
TILT STRCT <5 47.1 47.1 47.1 47.2 47.3
HTR CCNTLR <S¢ 7€.9 17.1 71.5 70.8 75.0
bPACE <7 -46C.0 _"6(:.0 -460.0 -46C.0 -460.0
ACTUATOR S8 47.4 47.4 47.3 47.3 47.3
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179

APCLLO 10 MISSICN ANALYSIS

% TIME - TEMPERATURE PROFILE HCURS oVS. DEG.F
NOCE _  _ _JIME_ _SS.90C ____ $225320 ____96,000 _ ___96,050_ ___ 964100
FILLER BLK 2 3€.7 43,3 5044 5842 66.6
VSR 2 3 4C. 4 4647 53.6 61.3 69.7
ALTIM 4 4€.7 56.4 63.3 70.8 78.6
VSR 1 5 §4.5 €l.4 68.0 7448 81l.7
XTRMA ¢ 40.4 43.8 47.6 52.5 57.7
SUP LF FWD 1 35,7 45,3 51.3 5840 64 .9
SUP LF AFT € 41.8 46,7 52.1 58.3 65.0
SUP RT FWC ¢ 4. C  8C.4 86.7 93.4 100.4
SUP RT AFT 10 73.9 £Ca 2 86.1 92.2 98.5
SHROUD A C 11 2.8 £5. 0 95,2 101.8 108.7
SHROUC F C 12 TR 1Cl1.3 109.5 116.8 123.6
SHROUG F R 13 £S.0C 1CC.5 113.0 12347 133.0
SHROJC R F 14 13C.1 137.8 145.6 153.3 16047
SHROUD L F 15 7C.5 1€.9 87.7 96.5 105.2
'SHROUD TCP 16 152,8 1€2.6 171.3 179.2 186.4
SHROJC R A 17 124.3  131.8 139.0 14640 152.9
5UP RC 18 1.5 60.3 68.6 76 .4 83.9
SHROUL L A 19 3z.9 8C.6 88.7 97.0 105.5
SHROUC F L zC €1.8 66,8 78.0 86.4 94.6
SHROUC A L 21 €3.9 1€.7  T7.9 85.7 93.8
SHROUD A R 22 . dE.C §2.3 89.3 96 .4 103.4
LEM BASE 23 —124.4 -7.5 61.6 97.7 121.6
TLT EX FWC 24 -134.1 -121.9 -102.0 -72.9 -42.0
TLT SX LFT 2 -7€.2 —68.8 -49.4 -25.5 -2.1
TLT EX AFT 26 -11C.3 ~56.9 -68.7 <32 .5 4.0
TLT =xT RT 21 -78.2 -68.8 49,4 -25.5 =241
PLT MCCALT 28 €4.9 £4 o2 64.4 65.7 65.4
PLT ‘A5, AE 29 £5.2 62.8 65.1 66 .8 65.4
PLT A-22 30 11.7 66, 5 70.4 70.6 67.5
PLT A4 2 1.1 68.7 68.8 71.3 69 .0
PLT A4 32 11.5 6846 69.3 71.1 68.9
PLT CENTER 23 71.5 €8.6 69.0 71.6 68.8
PLT CCNTLR 24 17.1 - €8.2 72.5 75.2 67.9
PLT AS-1Zz 35 €3.5 €1.6 63.3 65.0 64.1
PLT A-14 126 6€. 1 63.6 65.2 672 65.7
PLT A-14 37 €€l 63.7 65.3 67.1 65.6
PLT Al4 28 €€ 65.8 67.0 69.0 67.1
PLT A26 39 €€ 3 65.9 67.2 69.0 5T.2
PLT A7,A8 40 6€.5 €4.7 66.5 68.2 66.8
FREQ MOD 41 €4.8 €4.3 64.3 65.7 65.4
ALT SSX 42 €4.8 4.3 64.3 65.7 65.4
VaS. 55X 43 1.1 68.9 68.7 71.4 69.1
AMP.Sw A12 44 €46 €3.8 63.8 66.5 65.6
AMP.Sw A13 45 €4.6 63.8 63.8 66.5 65.6
AMF.SW Al4 46 €. 1 4.6 6440 B6.¢5 66.0
AMP.SW Al4 47 £.1 64.7 64.0 665 66.0
AMP.Sw Al4 48 €2.8 4.4 63.9 66 .4 66.0

® AMP.SW Al4  4S €4.5 &de 5 64.0 664 65.9
AMP.Sw Al4 50 €7.C 6646 65.9 66.2 67.6
AMP.SW Al4 51 67.C 66. 6 65.9 6.2 67.6
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INTEGRATICN OF THERMAL TRANSIENTS PGV 1179
APULLO 1C MISSION ANALYSIS

TIME - TEMPERATURE PROFILF HOURS .VS. DEG.F
L7 1 R — UG LT P 3 [ - - 1Y - | N— 262000 _ 26,020 202100
TH DET A13 £2 €<.8 €3.5 64.0 66 .9 65.5
TH DET Al4 €3 6.6 €64 66.0 . 68.3 67.4
TH DET Al4 £4 67.7 - 664 66.0 68.8 67.3
TH DET Al4 E¢ 67.7 66.4 66.0 68.8 67.3
LEVELER 56 1C.C £6S9.8 69.2 69.8 69.4
55C8 AMP 5 57 5C. € 6C.4 60.7 62.5 63.5
55LB AMP 9 58 , 5¢.4 56.1 59.2 60 .6 61.7
55(8 AMP S 59 5.4 5G.1 5G.2 60.6 61,7
5508 AMP S 60 5¢.4 - 56.1 59.2 60.6 61l.7
5508 AMP § €1 5¢.4 59.1 58.2 60.6 61.7
5508 AMP 7 €2 61.5 €2.5 62.9 64.5 65.6
5508 AMP 7 €3 - €1.5 €Z2.5 62.9 64.5 65.6
HYEB VvS1 - €4 €zo 4 ' €2.9 63,6 . 6547 66.2
HYE V353 s £6.C 56,2 59.7 ‘ 6l.5 62.1
HYB A6T €€ 6C.2 6C.5 61.3 63.4 63.9
“ENC FT FWC &7 56.9 - © 603 60.6 6l.4 62.1
SUP RT FWLC 6E¢ 6C.1 6Ce5 61.3 63.5 64.1
SUP RT MID €S - 41.0 48,1 5542 62.2 69.2
SUP RT AFT 17C €zo3 €2.9 63,6 6547 66.3
ENC ~AFT il £€2.0 €2.1 62.1 62.2 62.3
SUP LF AFT 12 8.6 59.2 _ 56.7 6l.5 62.1
SUP LF MIC 73 , 44,6 47.8 50.9 55.6 59.9
SUP LF FWEC 14 2€.4 29.7 33.8 38.4 43.6
FM CASE i5 €2.8 €4.1 63.8 64,7 65.2
ALTX CASE 16 €c.4 ., €2.9 62.9 63.6 64.2
ALTA MB 11 €4. 4 E4.4 653.8 65.6 65.5
CASE A5,A6 178 56.0 56.8 60.3 61.2 62.4
CASE AG-12 1§ 5€.5 57.6 58.2 59.1 60.3
CASE MBAl4 EC 5€.2 €C.1 60.6 61.8 62.9
CASE VSX g1 €é.C 66.5 65.8 66.9 67.3
CASE A7,A8 E2 : Ct.E 5G9.7 60.4 6l.3 62.5
WG Vo2 AFT €3 4t.6 52.0 55.4 59.8 64.4
WG VSZMAFT €4 4.1 55.5 56.7 5845 60.6
WG VSZMFWD €5 £3s : 55.3 56.5 5842 60.2
WG VS2 FWDh €6 41.1 45.6 50.5 55.8 61.5
WG VS IMAFT €17 5.4 €C.5 62.1 64,0 66.1
WG VS1 AFT 88 £t.C 5G6.3 63.2 67.2 T1.4
WG ALT MIC 89 4.4 5642 57.8 59.8 62.0
WG ALT CEN SO £l.5 5547 59.9 64.6 69,6
HYE A2S Sl 5S5.1 6C.8 62.0 63.8 65.5
HYE Acz4 G2 L. ' 565 57.3 58.9 60.5
AYE AZz3 S3 5€¢.1 571.5 58.6 60.4 62.1
TCP COVER S4 2201 24.5 2644 2846 31.0
TILT STRCT S5 4.4 47.6 47.8 48.1 48.5
HTR CONTLR Sé6 1¢€.S €E€.5 72.1 75.8 68.0
SPACE S17 -46C.C -4€C. 0 -460.0 -460.0 -460.0
ACTUATOR S8 47.3 47.3 47.3 47 .4 47.5
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INTEGRAT ICN OF THERMAL TRANSIENTS PGM 1179
APDLLO 10 MISSION ANALYSIS

TIME - TEMPERATURE PROFILE HOURS «VSe. DEG.F
NOCE _ . JIME_ _S€.150_ ____ S5622C00 ____ 9024220 962300 ___ 96,350
VSR 3 1 17.6 €5.8 93,2 9G.5 104.6
FILLER BLK 2 7%.0 83.4 91.2 98.3 104.2
VSR 2 3 7.4 - 87.0 95.4 102.9 109.2
ALTIM 4 8€.7 S4.7 102.6 109.8 116.1
VSR 1 5 §€e9S RL-T! 103.3 110.2 116.5
XTRMA & €2,0 68.5 73.8 78.8 83.3
SUP LF FWC 7 il.8 18.5 8447 90.1 94,7
SUP LF AFT 8 il.8 718.6 85.2 91.1 96,3
SUP RT FWC 9 1CT.4 ll4.4 121.3 1279 133.9
SUF RT AFT 10 1C4.8 11l.4 117.9 124 .4 130 .4
SHROUD A C 11 115.6 122.5 129.2 135.5 141.0
SHROULC F C 12 125.2 134.2 138.5 142.1 145.1
SHROUC F R 13 14C.8 147.4 152.7 15646 159.3
SHROUD R F 14 167.8 174.6 180.9 186.7 191.6
SHROUC L F 15 112.4 12C.9 127.6 133.1 137.5
SHROUC TOP 16 162.8 '168.¢ 203.7 20842 211.9
SHROUL R A 17 15G.6 16642 172.5 178.5 183.9
S3UP RC 18 SC.E ' 1.3 103.4 109.0 114.2
SHROUD L A 1S 112.7 121.5 128.8 134.9 140.0
ShROJC F L 20 10z.5 1€S.9 116.5 122 .2 126.7
SHEROUC A L 21 1Cz.0 110.2 - 117.9 124.9 130.9
SHROUL A R Zz2Z 11C.5 117.5 124.4 130.8 136.8
LEM BASE 23 137.5 146.3 150.5 146.8 139.2
TLT €X FWC 24 -12.2 11.2 29.2 46,7 46,2
TLT X LFT 2% 1€.C . 33.7 44.3 50.2 51.9
TLT £X AFT 26 3€.7 6Ce3 76.8 85.8 88.6
TLT =XT RT 27 18.0 33.17 44,3 50e2 51.9
PLT MCCALT 28 .3 €5.6 663 67.4 68.7
PLT ‘A5,A6 Z9 €€.7 66.7 68.0 69.7 T1.6
PLT A-22 30 67.C 67.2 67.8 68.9 70.3
PLT A4 5 S 67.7 67.4 67.9 68.9 703
PLT A4 32 67.17 67.4 67.9 68.9 70.4
PLT CENTER 33 67.5 67.2 67.7 68.7 70.1
PLT CCNTLR 24 6€.2 6642 67.0 68.3 69.9
PLT AG-12 as 4.4 €5.3 667 68.4 70.4
PLT A-14 - 36 €€ 6642 67.5 69.1 71.1
PLT A-14 37 €t.4 €5.9 67.0 68.6 70.4
PLT Ala 38 €€.5 6.6 6T.4 68.7 70.4
PLT aczé6 39 ce.7 6.9 67.7 68.9 70.6
PLT A7,AE 40 6€.7 672 68.2 69.6 71.3
FREQ MUD 41 £.3 €546 66.3 67.3 68.6
ALT SSX 42 £.3 £5.6 66.2 672 68.5
VeSe SSX 43 €ie7 6Te4 67.8 68.7 70.1
AMF.3w A13 44 €.5 662 67.4 68.9 70.7
AMF.sw Al3 45 €c.5 6642 674 68.9 70.7
AMP.SW Al4 46 €S, £5.8 66.8 682 70.0
AMP.SW Al4 417 €5.5 €S. 66.8 68e2 70.0
AMP.Sw Al4 48 €. 6 6€.0C 67.1 68.6 T70.4
AMP.Sw Al4 49 €5 €£€5.8 66.7 68.1 69.9
AMP.SW Al4 5C 67.0 6.9 675 68.6 70.1
AMP.sw Al4  £1 €1.0 6€.9 67.5 68.6 70.1
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INTEGKAT ICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS

TIME - TEMPERATURE PROF ILE HOURS +VSe. DEG.F
BODE.. JIME _S6.130 ___ 564200 ____ Sﬁn.ZiQ. _____ 2602300 ____96.350
TkH DET Al13 €2 €f.6 66.4 67.6 69.2 71.0
Th DET Al4 €2 €€ 6 66.6 67.3 68.6 7J.2
TH DET Al4 £4 6€. 6 66.6 67.3 66.6 70.2
TH DET Al4 55 €€.€ 66.6 67.3 68.6 70.2
LEVEL ER 56 6E.8 €EE€.3 68.1 68,2 68.5
55CB AMP 5 517 €4.3 €5.4 66.9 68.6 70.6
55C(R AMP 9 €& - €4 €l.4 64,7 66 .4 68.3
55LB AMP 9 59 €Z.4 63.4 64.7 664 68.3
5508 AMP S 60 €cet o €63.4 64e7 66.4 68.3
55CB AMP 9 €1 €co4 €3.4 64.7 664 68.3
S5(R AMP 7 €2 €€.3 67.1 68.1 69.5 Tl.1
5508 AMP 7 €3 . €E€.3 - 61.1 68.1 69,5 Tl.1
HYB VS1 64 €¢.8 67.7 68.9 . T0.4 T2.2
HYB VS3 €< €2.S €4.0 65.5 673 69.4
ENC FT FWD 67 €ee8 " €3.5 64.4 65.6 66.9
SUP RT FWC 6§& [ 3-N . 66.3 68.0 69,9 72.0
SUP RT MIC 689 o 1€.2 - €3.2 90.1 96.7 103.0
SUP RT AFT 10 67.0 67.9 69..2 707 T2.5
ENC AFT 11 €ca4 €2.4 62.5 6247 62.8
SUP LF AFT 72 €2eS 64.1 . 65.6 674 69.5
SUP LF MIC 173 . €4.1 68.7 73.5 78 .4 83.2
SUP LF FWD 14 46.3 55.4 61.5 67.7 713.6
FM CASE i5 €.32 €5.5 66.1 66.9 68.2
ALTX CASE 16 €4.6 . €4.9 65.5 66.4 67.6
ALTA M8 11 €52 €545 66.1 672 68 .6
CASE A5,A6 1§ £€2,3 €4.2 65.3 66.6 68,2
CASE AS-12 1§ €1.3 62.4 63.6 65.0 66.7
CASE MBAl4 &C €2.8 €4.7 65.9 67.3 68.9
CASE VSX 81 t€é.9 66.6 66.8 67.5 68.6
CASE A7,A8 €2 ' €2.6 €4.6 65.7 66 .9 68,3
WG VSZ AFT 83 6S.0 73.8 78.6 83.2 87.5
WG VSZMAFT ¢4 €ce5 €4.6 66.8 69.2 Tl.7
WG VScMFWL €5 €c.1 €4.1 66.2 68.5 T1.0
WG VS2 FWC 86 €73 12.9 78.3 83.2 87.6
WG VSIMAFT €7 67.5 6S. 7 1.6 73.6 75.9
WG V51 AFT 88 1.6 715.8 84.0 88.2 92.4
WG ALT MID 86 €4,.2 €65 68.9 1.4 T4.1
WG ALT CEN SC 14,8 19.9 85.0 89.9 94,5
HYB AZ25 91 €i.C 68,4 70.0 1.7 73.7
HYB A24 52 €z.C ' €3.6 65.5 67 .5 69,8
HYEB AZ23 3 3.8 65.6 67.6 69.7 72.1
TOP COVER <4 33.5 3¢€.3 39,3 42 o4 45.7
TILT STRCT S5 4S5.0 4G.5 50.1 5067 51.5
HTR CONTLR <6 6€.2 €6.2 66.9 68.2 69.8
SPACE S7 -4€C.0 -46C.0 -460.0 -460.0 -460,.0
ACTUATUR 58 476 47.7 47.9 4842 48.4
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS '

‘ TIME - TEMPERATURE PROFILE HOURS «VS. DEG.F
NOLE_ _________ TIME__S64400_____96.450_____ 962500 ____96.550_____964600
VSR 3 1 1C€.3 11C. 6 ‘11le4 111.0 109 .4
FILLER BLK Y] 1C¢.7 111.6 112.9 112.5 110.6
VSR 2 3 1140 - 116.9 117.9 116,9 114.1
ALTIM 4 1z1.1 124.6 126.3 126.1 124.1
VSR 1 5 12¢.0 12642 129,0 130.0 129.3
XT RMA é " Eé€.B 8S.3 90.6 90.5 89.3
SUP LF FWC 1 Ctel 1CCe5 101.6 10l.4 100.0
SUP LF AFT 8 1CC.3 1C2.9 104.0 103.6 101.8
SUP RT FWD S 136.0 - 143.1 145.9 147.1 146.7
SUP RT AFT 10 13,8 - 14C.2 143.4 145.1 145.1
SHROUD A C 11 14,6 148.7 150.4 150.3 148.5
SHRCUD F C 12 147 .4 14S.0 149.7 149.8 148 .9
SHROUDL F R 12 16C.7 16C.9 159.8 . 157.7 154.6
SHROUC R F 14 16¢. 1S8.4 199.8 199.9 198.4
SHROUL L F 15 14C.5 142.2 142.5 141.7 139.8

- SHRQUD TUOP 16 2l4.7 21é€é.6 217.5 217.3 2lb.1
SHROJD R A 17 18€.5 162.1 194 .4 195.3 194.7
SUP RC 18 118.8 ' 122.8 125.9 128.2 129.5
SHROQUD L A 19 14:.7 145.8 146.2 145,.1 142.6
SHROQUD F L <0 13C.1 132.2 133.0 132.6 131.2
SHROUC A L el 132 .4 138.2 i 139.3 138.5 136.1
SHROQUC A R 22 . 1¢1.7 145.5 147.9 148.7 147.8
LEM BASE 23 128.3 1C6.5 83.0 54,3 21l.1
TLT EX FWD 24 4€.1 41.8 33.8 23.1 10.4
TLT EX LFT ¢t 4€.8 . 44.7 37.0 27 .5 16.5
TLY £EX AFT 26 t£.8 78.9 68.5 55.3 40.2
TLT EXT RT 27 46G. 8 44.7 37.0 275 16.5
PLT MOCALT 28 1C.2 711.9 73.6 75.3 76.8
PLT A5, A6 29 12.6 15.6 775 79.3 80.7
PLT A=-22 30 12.0 13.8 75.5 T7.2 78.7
PLT A4 31 ' ice0 713.9 75.8 175 79.1
PLT A4 2.2 1zal 74.0 75.9 77 .7 79.3
PLT CENTER 22 711.S 13.7 75.6 17 4 79.0
PLT CCNTLR 24 11.7 - 713.6 75.5 773 78.8
PLT A9-12 a5 126 14.8 76.9 78.8 80.5
PLT A-14 36 122 15.4 T7.4 79.2 80.7
PLT A-14 317 12e5 T4.6 76.7 78.6 80.2
PLT Al4 2g 12.3 14.3 7643 78.2 79.9
PLT AZ26 29 12e 4 144 765 78.4 80.1
PLT A7,AS8 40 1262 15.3 77.3 79.2 80.9
FREGC MOC 41] 7C.1 7l.8 73.5 75.2 716.7
ALT SSX 42 7C.0 11.7 73.4 75.1 T76.7
VeS. SSX 43 11.8 13.7 75.6 17 . 4 79.0
AMP.SW Al2 44 1261 14.7 T6.6 78 .4 80.0
AMFP.SW Al3 4¢ C 126 14.7 T76.6 T1B.4 80.0
AMP.SWw Al4 46 12.C T14.1 T76.2 78.2 79.9
AMP.SW Al4 47 Tee0 T4.1 T6.2 T2 79.9
AMP.SwW Al4 48 1265 14.7 76.8 78.7 80.4
AMP.SW Al4 46 11.9 14.0 76.1 76 .0 79.8

‘ AMF.Sw Al4 50 il.9 73.9 75.9 77.38 79.6
AMP.SW Al4 51 il.G 13.9 15.9 77.8 79.6
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INTEGRAT ION CF THERMAL TRANSIENTS ' PGV 1179
APOLLO 10 MISSION ANALYSIS

‘ TINE - TEMPERATLRE PROFILE HOURS oVSe DEG.F
NOLE o __ IJME--&:4$QQ___-_9§;ﬁ59.---_Sﬁ.inn__.__SQL‘iQ _____ 202600
TH CET Al3 §2 12.0 15.0 " 77.0 78.7 80.3
TH DET Al4 53 1cel 4.1 76.1 78.0 79.7
TH DET Al4 54 121 . 74.1 76.1 78.0 79.7
TH DET Al4 &S Tcel T4.1 - 76.1 78.0 79.7
LEVELER s £6%e2 102 Tl.4 72.7 T4.1
558 AMP 5 €7 Tze1 " 74.9 77.1 79.2 8l.1
55LBR AMP 9 58 1Ce 4 72.7 74.9 77.1 79.1
S5CB AMP 9 59 1C. 4 12.7 74.9 77 s} 79.1
55L8 AMP § 60 1Ce 4 127 74.9 771 79.1
55CB AMP 9 €1 7C. 4 C12.17 T74.9 TTel 79.1
5508 AMP 7 €2 3.0 15.0 77.2 79.3 8le3
5508 AMP 1 €3 P20 15.0 TTe2 79.3 8l.3
HYB VvS1 4 " 1442 76.3 78.5 8C.6 8245
HYE vS3 €5 11.6 13.9 76.2 " 78.3 80.1
HY B Ae6T €6 2.9 6.1 . 78.3 8043 82.1
_END FT FWC €1 68.4 - © 7Ce1 71.9 73.7 7545
SUP RT FWD €8 ‘ 4.2 16.5 78.7 80.7 82.4
SUP RT MIC ¢9 . 1C€.8 o 113.9 118.1 121.1 122.9
SUP RT AFT 170 14.5 16.7 78,9 80.9 82.8
ENC AFT 11 €%.1 €3.3 63.7 6440 6445
SUP LF AFT 12 11.7 4.0 76.3 78 .4 80.2
SUP LF MIC 13 , €7.6 Sle4 ' 94,4 96 .6 97.8
SUP LF FWC 14 71€.2 €442 88.5 92.0 94 .6
FM CASE i5 €S. 6 11.2 72.9 T4 .6 76.2
ALTX CASE 16 6<.C ~1C.6 72.2 74.0 75.6
ALTA MB 11 7Ce2 72.0 73.8 755 77.1
CASE AS5,A6 18 65.9 71.8 7347 75.6 77.3
CASE A9-12 1% 6€.5 76.5 - 72.5 T4 .4 76.2
CASE MBAl4 €£C 1C.7 12+7 74.6 T€ 4 78.0
CASE VSX €1 1C.1 71.8 73.6 754 T1al
CASE AT7,A8 €2 : 1C.0C 71.8 73.7 75.6 717.4
WG V32 AFT €3 91.1 $3.9 95,8 96.7 96.6
WG VSZMAFT ¢4 1443 76.8 79.2 81.2 82.9
WG VS2MFWLC 85 12.5 16.0 78.4 80.5 82.3
WG VS2 FWLC €6 Sl.2 G4,1 96.2 97 .4 97.8
WG VSIMAFT. €1 1€.2 8C.7 83.1 85.3 87.3
WC V31 AFT &€ C€.2 56.7 102.5 104.6 105.7
WG ALT MIC 85 T€.8 19.4 81.9 84.1 86.0
WG ALT CEN SC SEe.4 10t.6 103.9 105.0 105.1
HYEB A25 - S1 1.9 18.2 80.5 82.8 B4 .8
HYE 424 S2 T2.2 - 14.6 77.0 79.2 8l.1
HYE A23 <3 1445 77.0 75.4 8l.7 83.6
TOP COVER S4 46,1 £2.5 56.0 59,3 62.5
TILT STRCT 65 EZe? £13.1 53.9 54.3 5546
HTR CCNTLR 66 1.6 713.5 75.4 77.2 78.7
SPACE 97 -46C.0 -46C.0 -460.0 -460.0 -460.0
ACTUATUR <8 4€.8 45,2 49,6 50.1 5046
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INTEGRAT ICN OF THERMAL TRANSIENTS

APOLLO 10 MISSION ANALYSIS

TIME - TEMPERATURE PROFILE

RY AN AERCNAUTICAL,

NOCE _ ____JIME__5€.€50
VSR 3 1 1C€.S
FILLcR BLK 2 1C7.5
VSR 2 3 110.0
ALTIM 4 12C.5
VSR 1 £ 12€.9
XTRMA ¢ "€7.0
SUP LF FWC 1 STe?
SUP LF AFT 8 G€.8
SUP RT FWD S 144,.8
SUP RT AFT 10 143.5
SHROUD A C 11 14%.1
SHROUC F C 1z 14762
SHROUD F R 13 15C.7
SHROQUD R F 14 1sf.5
SHRQULC L F 15 137.0
-SHROUD TCOP 16 212.6°
SHROUD R A 17 19z.4
SUP RC 18 126.6
SHROUD L A 19 138.9
SHROUD F L 20 128.8
SHROUD A L 21 13z.2
SHROQUC A R 22 14,2
LEM BASE 23 -1¢€. &
TLT EX FWC 24 -Z.
TLT EX LFT 2¢ 4.8
TLT EX AFT 26 ¢2.8
TLT €XT RT 27 4.8
PLT MOCALT 28 1¢.2
PLT "A5,Aé6 29 €1.8
PLT A-22 20 16.S
PLT A4 31 8C.4
PLT A4 22 8C.6
PLT CENTER 33 8Ce3
PLT CCNTLR 324 8C.C
PLT A9-1c¢ 2% 81.17
PLT A-14 3¢ £l.9
PLT A-14 37 €l.4
PLT Al4 38 81.2
PLT acé 35 81.°%
PLT A7, AE 40 €242
FREQ MOD 41 7€.0
ALT 55X 42 1¢.C
VeSe SSX 43 8C.3
AMP.SW Al3 44 81.2
AMF.SwW Al3 45 €le.2
AMF.Sw Al4 4¢ €l.2
AMP.Sw Al4 47 8l.2
AMP.Sw Al4 438 E1.7
AMP.SKW Al4 45 €l.2
AMP.SKW 214 5Q 8l.1
AMP.Sw Al4 51 €l.1

SAN CIEGO

SQ;JQQ-_---QQ;I59_-_--9Q;§QQ__--_294§§Q

103.6
1C3.5
115.5
123.0
83.8
S4.6

S4.8

lal. 4
14C.2
140.2
l44.9
l46.1
161.3
133.5
21C.7
188.6
12€.6
134.3
125,
127.2
l41.4
-5902
-18.4
o -T7.2
€.9

15.2
82.5
80,8
Ele4
8l.6
8§l.2
8C.8
82.6
€2.6
82.3
82.2
2.5
83.2
71S5.1
71S5.1
81.3
2.1
g82.1
82.1
£2.1
82.5
8242
€2.3
£€2.3

99.9
38.8
99.0
109.5
117.8
80.0
90.9
90.1
136.7
135.6
134.2
141.8
141.0
186.0
206.6 .
183.6
126.5
129.1
122.0
121.6
136.3
-33. 1
-18.7
-9.9
-18.7
79.9
82.7
8l1.3
8l.9
82.1
8l.8
8l.3
83.0
82.9
82.8
82.8
83.1
83.7
79.9
79.9
8l.9
82.6
82.6
82.7
82.7
83.0
82.8
83.0
83.0

SEFT. 154 1969

PGM 1179
HOURS VS. DEG.F
9R ¢ 2 97.5
94 .8 92.4
94,0 89,2
103.1 95.7
110.6 99.7
76.4 73.8
93,7 93,5
9043 86.4
113.9 102.2
116 .1 99,5
122.5 101.5
178.4 182.8
161.9 159.0
139.6 113.6
133.9 122.0
168.4 133.6
132.0 111.0
132.5 138.4
131.6 117.1
125.9 117.6
110.7 98 .4
123.5 106.3
-54,2 284
-45.4 -43,8
=27 .7 -23.3
-23.4 -18.9
-27.7 -23.3
80.4 8046
82.7 82.3
8l.5 8le4
82.1 81.9
82.2 82.1
81.9 81.8
8103 81.2
83.0 82.8
82.9 82.6
828 82.6
82.9 82.8
83.3 83,2
83.9 83.7
80.3 80.5
8043 80.5
82.1 82.0
82.6 82.4
82 .6 82.4
82.8 82.7
82.8 82.7
83.1 82.9
83.0 82.9
83.4 83.4
83 .4 83.4
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INTEGRAT ICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANAL VSIS ‘

. TIME - TEMPERATURE PROFILE HOURS oVSe DEG.F
NODE _ _  ______ JIME__96.€650 ____$6,700 ____96.150_____96,800 96,850
TH DET Al13 &g £le4 822 8246 82.7 B2e4
TH DET Al4 £23 €l.1 £2.2 82.8 83.0 829
TH DET Al4 £4 8l.1 8242 82.8 83.0 8245
TH DET Al4 55 €l.1 €242 82.8 83.0 82.9
LEVELER 56 1845 - T16.8 77.9 78.9 79.5
5508 AMP 5 £7 €246 832.8 84.6 8449 84.8
55CB AMP 9 ¢ 8C.7 8240 82.9 83 .4 83.6
55[B AMP S 59 ECe7 82.0 82.9 83.4 83.6
550B AMP 6 €0 8Ce 7 . 82.0 82.9 83 .4 83.6
5508 AMP 9 €1 £Co7 82.0 82.9 83.4 83.6
55CR AMP 7 €2 82.1 €4.5 85.5 86.1 8642
55CB AMP 7 €3 €zl €445 85.5 86.1 86e2
HYB VS1 64 4.1 £5.4 86.2 . B&.6 86.4
HYB vS3 €5 £1.6 82.8 83.5 83.8 83.8
HYB A6T €6 £2.5 €445 85.1 85.2 84.9
ENC FT FWwC 617 i7el 7€.5 79.6 . 80.4 81.0
SUP RT FwW[ €8 €3.8 4 €4.8 85.3 85 .4 8540
SUP RT MIC 665 123.4 122.5 120.4 117.6 115.1
SUP RT AFT ¢ €445 85.7 86.5 86 .8 8645
ENC AFT 71 €4.9 €5.4 65.8 66.3 66.8
SUP LF AFT 12 €1.7 82.8 A 83.5 83.8 83.8
SUP LF MIC 13 : S€.1 7.5 96.2 94 .4 92.6
SUP LF FWC 14 S€a4 €7.3 97.3 96.9 ° 96.6
FM CASE 15 17.6 7€.8 79.7 80.2 80.5
ALTX CASE 16 17.0 . 18.3 79.3 79.9 80.3
ALTA M8 17 7€.5 75.5 80.3 807 80.8
CASE AS,A6 18 71€.8 8C.0 80.9 81.5 81.7
CASE A9-1z 79 17.¢ 75.1 80.0 80.6 80.8
CASE MBAl4 80 15.4 8Ce4 8l.1 81.4 8l.4
CASE VSX CH 7€.5 15.7 80.5 81.0 81.1
CASE AT,A8 82 ' 7.1 8Ce 5 81.6 824 82.9
WG V32 AFT 83 SE.7 S$4.0 91.8 89.5 87.3
WG VSZMAFT €4 £4.3 85.1 85.5 85.6 85.3
WG VS2MFWD €5 £€3.8 - 84.8 85.4 85.6 85.5
WG VS2 FWC €6 Sie4 Sbe4 94.8 93,2 92.8
WG VSIMAFT €1 €€.8 €6+ 9 90.5 90.5 89.8
WG V51 AFT &g 1Ct.6 1C5.1 103.4 10049 9642
WG ALT MIC 8S 87.5 88.5 88.9 8&.9 88.4
WG ALT CEN SC 1C4.2 1C2.3 99.6 965 92.6
HYR A25 91 £€.5 87.9 88.7 89.1 88.8
HYE A24 32 €z.7 83.8 84.6 84,9 84.9
HYR 423 53 £8.2 €6.4 87.1 87.3 87.1
TOF COVER S4 €Ce4 68,1 70.5 7245 73.9
TILT STRCT ¢5 S5€.4 57.2 57.9 58.5 59.1
HTR CCNTLR Sé¢ 716.5 8C.7 8l.2 81.3 8l.1
SPACE <7 -46C.0 -460.0 -460.0 -460,0 -460.0

ACTUATOR ce £l.1 tle7 52.3 52.9 53.5
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INTEGRATION OF THERMAL TRANSIENTS PGM 1179
APCLLO 10 MISSION ANALYSIS '

’ TIME - TEMPERATURE PROFILE : HCURS +VS. DEG.F
NOCE _ _ _ _ _ ____ JIME__S9€.,500 ____ S€2500 ____ 212000 97050 97:100
VSR 3 1 .1 £8.7 80.7 73 ¢4 67.0
FILLER BLK p 8S.1 84.1 77.3 70.8 6449
VSR 2 3 84,6 -~ 71S.1 72.8 66.8 61.5
ALTIH 4 8S.3 £2.7 75.1 6840 61.9
VSR 1 5 9C.5 82.7 75.1 6841 62.0
XTRMA € ‘11.4 6€.7 65.4 62 .2 59,3
SUP LF FWD 1 8€.6 15.7 T72.4 67.0 62.3
SUP LF AFT 8 £la5 73.9 68.7 64e1l 59,9
SUP RT FWC 9 Gie2 . SC.3 81.3 73.0 65.9
SUP RT AFT 10. 8¢.6 E€l.7 T4.1 67.1 60.9
SHROUD A C 11 5C.2 76.0 66.1 5645 49,8
SEROUL F C 12 162.€ 5S.7 67.7 5545 48,2
SHROUD F R 13 141.9 9Ce5 61.6 . 4845 40.3
SHROUC R F 14 1023 8646 70.2 59.1 51.3
SHROUC L F 15 111.2 8G.4 7546 65.9 58.6
"SHROULC TOP 16 1171 ° " Gle6 68.2 S4¢2 45,2
SHROUC R A 17 9€,.6 8642 72.7 62.9 5545
SUF RC 18 13€.4 ~ 11S9.0 100.8 87.3 76.6
SHROUC L A 19 1C¢.C 83.7 70.8 62.0 55.3
SHROQULC F L 20 1C€.5 8G.3 77.0 68.1 61.0
SHROUC A L 21 1.0 81.3 , 71.0 63.1 56.9
SHROUC A R 22 .4 €4.0 72.8 6441 57.2
LEM BASE 23 28.0 -57.7 -124.6 -161.5 -186.0
TLT EX FWC 24 -3¢€.5 -38.4 -48.6 -59.3 -63.9
TLT EX LFT Z5 -14.8 —-16.1 -25.1 -34.0 -41.2
TLT X AFT 26 -7.5S -G.7 -22.4 -35.3 -46 .4
TLT EXT RT 27 -14.8 -16.1 -25.1 -34.,0 -41.2
PLT Y0CALT 28 8Ce5 8Ce2 79.7 78.9 77.8
PLT A5,A¢ 29 €1.8 £€l.0 80.0 78.7 77.3
PLT A-22 30 8le1 £0.6 79.8 76.8 77.5
PLT A4 3 - €15 8C.9 8040 78.8 77.5
PLT A4 2z €l.6 8C.9 80.0 789 77.5
PLT CENTER 123 8le4 8C.8 79.9 76.8 77.5
PLT CONTLR 324 8C.8 £Ce2 79.3 7842 76.9
PLT A9-1z 35 EZe4 €l.7 80.8 79.5 73.0
PLT A-14 - 36 £2.1 1.3 80.3 79.0 77.5
PLT 2A-14 37 €242 &l.5 80.6 79.3 77 .9
PLT Al4 28 €24 8l1.7 80.8 79.5 78.1
PLT A26 9 €241 82.1 8l.1 79.8 78.4
PLT A7,AE8 40 £2.2 €2.3 8l.2 79.8 78.3
FREQ MOD 41 £Ce5 £Ce3 79.8 79.0 78.0
ALT SSX 42 8Ce5 8C.3 . 79.8 79.0 78.0
VeS. SSX 43 £l.6 80.9 80.1 79.0 77.6
AMP.SW A13 44 £z2eC €1.3 80.4 79.2 77.9
AMP.SW A13 4¢ £2.0C 8l.3 80.4 79.2 77.9
AMP.SW Al4 4¢ €203 81.7 80.8 79.6 78.2
AMP.SW Al4 41 82,2 €l.7 80.8 79.6 78.2
AMP.SwW Al4 48 82.4 €l.8 80.8 79.6 78.1
AMP.Sw Al4 45 €245 81.9 8l.1 79.9 78.5

‘ AMP.SW Al4 &C £2.0 82e4 8l.6 80 .4 79.0
AMP.SwW Al4 €1 £2.0 82.4 8l.6 80.4 79.0
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INTEGRATION OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS ’

. TIME - TEMPERATURE PROFILE HCURS <VSe DEG.F
NOCE ________JIME__S€,.S00_ ____ 32900 ____ 97,000 ____ 212020 ___ 97,100
TH DET Al4 E£3 Eceb €leS 8l.0 79.8 78.4
TH DET Al4 54 £ce5 - 8le.9 8l.0 79.8 18 .4
TH DET Al4 55 €c.5 gl1.9 8l.0 79.8 T8.4
LEVELER S5¢ 8C.0 . 8C.2 80.2 79.9 T9.4
55CH AMP 5 &7 Ehed 83.7 82.8 8l.5 80.0
55CR AMP 9 58 : £3.5 €3.1 82.4 815 80.2
55C(B AMP 9§ 59 £2.5 €3.1 82.4 81.5 8.2
55LB AMP S €0 €2.5 . 83.1 82.4 8l.5 80.2
55CB AMP § €1 €3.5 83.1 82.4 81,5 80.2
55CB AMP 7 €2 8%.9 5.1 83.9 8245 80.9
55L8 AMP 7 €3 B €5.1 83.9 82.5 80.9
HYE VvS1 - €4 Sl E4.7 83.4 . 81.9 80.1
HYB VvS3 €5 €z.5 §3.0 82.2 8l.1 79.7
HYEB A6T € 84.3 83.5 82.4 8l.0 719.4
"ENC FT FWD €7 €1.3 - €l.3 8l.0 80.5 719.7
SUP RT FWD €€ E4.4 4 83.5 82.4 80.9 79.3
SUP RT MID ¢S 111.7 1C€.2 98.1 89.2 80.7
SUP RT AFT 1C £€¢.8 €4.8 83.4 81.38 80.0
ENC AFT il 67.2 61.6 68.0 6843 68.6
SUP LF AFT 12 £€2.5 83.0 _ 82.2 8l.1 79.6
SUP LF MID 173 ; 5C.8 88.5 85.3 8l.6 T7.6
SUP LF FWC 14 9¢€.0 S4.7 92.1 88.7 84.8
FM CASE 5 EC.6 8C.4 79.9 79.2 73.3
ALTX CASE i€ 8C.4 . 8C.2 79.8 79.2 78.3
ALTA MB 17 8C. & 8C.2 79.5 7846 T77.5
CASE A5,A6 18 €1.5 €l.2 80.5 79.0 78.5
CASE AG-12 156 8C.7 8C. 4 79.8 7849 77.9
CASE MBAl4 EC El.C 8C.3 76.5 76 .4 T7.1
CASE VSX g1 8C.8 8Ce3 79.6 78.7 77.5
CASE A7,AB8 €2 ' €c.9S 82.6 82.0 8l.1 79.9
WG V52 AFT €3 €c.C €2.3 79.0 7545 72.2
WG VSZMAFT E4 £4,.S 84.2 83.0 81.5 798
WG VSZMFWD €5 tf.3 - 84.6 83.6 82.1 80.3
WG VS2 FWC €6 S51.8 - 86.3 85.0 80.2 T75.6
WG VS IMAFT - €17 8€.3 86.6 84.6 82.4 80.1
WG VS1 AFT €8 Sle2 86.6 B2.1 T7.7 73.6
WG ALT MIC 8§ El.4 86.2 B84.6 8.7 80.7
WG ALT CEN S¢C 88.6 85.0 80.5 76.0 71.8
HYE Ag5 Sl £E7.8 8€.5 84.8 83.0 80.9
HYB A24 G2 £4,86 84.1 83.3 82.0 80.5
HYE A23 €3 E€.4 €5.5 84.2 827 80.9
TOP COVER 54 4.5 15.5 75.6 75.4 75.0
TILT STRCT 65 S€.6 6C. 0 60.4 60.6 60.8
HTR CUNTLR S¢ €C.8 8C.2 79.3 7862 76.9
SPACE $17 -46C.0 -46C. 0 -460.0 -460.0 -460,0

ACTUATOR SE 54,0 £4.6 5542 55.7 56¢2
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INTEGRAT ION OF THERMAL TRANSIENTS PGM 1179
APOLLDO 10 MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE HOURS «VSe DEG.F
NOCE JIME _S1.12C ____S91:200_ ____ 91,220 ____91.30Q0 971.350
VSR 3 1 61.2 56.4 52.0 4842 44,7
FILLER BLK 2 56.8 5542 5le2 47.17 44,5
VSR 2 3 56.8 52,7 49.0 45,8 42.8
ALT IM 4 5€.7 2.3 48.4 45,1 42.1
VSR 1 s 5€.6 51.9 47.9 44,3 41.1
XTRMA € S€eb 54.0 51.7 49.5 47.3
SUP LF FWC 1 €.l 5444 51.1 4841 45,3
SUP LF AFT 8 5€.2 52.9 50.0 47.3 44,8
SUP RT FWD S 6C.0 54,9 50.6 46 .8 43,5
SUP RT AFT 10 5L, Sle1l 47,2 43,7 40.6
SHROUD A C 11 44,9 4C.9 37.5 34,6 32.0
SHROULC F C 12 43,1 36.0 35.6 32.7 30.1
SHROJOD F R~ 13 34,2 2G.7 25.9 2247 19.9
SHRCUD R F 14 45 .4 4C. 6 3646 33.2 30.2
SHROUD L F 15 £2.7 47.7 43,5 39,8 36.5
SHROUD TCP 16 18,6 34.0 30.0 2646 23.7
SHROUC R A 17 4G, 6 44.7 40.6 37.1 33.9
SUP RC 18 © €T E ‘ 6Ce6 S4.4 49,1 44,6
SHROUC L A 19 45.9 45.5 41.7 38.3 35.4
SHROUL F L 20 58,1 5Ce2 45.9 42 42 33.9
SHROUL A L 21 £1.8 47.5 43,7 405 37.5
SKROUC A R 22 S Y 4€.8 42.8 39,3 36.1
LEM BASE 3 -204.1 -218.1 -229.4 -238.8 -246,9
TLT EX FWD 24 -77.1 -84,.1 -90.1 -95.2 -99,5
TLT =X LFT 25 -47.C =5l.5 -55.0 -57.8 -60,0
TLT EX AFT 26 -58,7 -63.4 -69.7 -75.0 -79.4
TLT EXT RT 27 -47.0 -51.5 -55,0 -57.3 =60 .0
PLT MOCALT ZE 1€.6 75.3 73.8 72.3 70.6
PLT A5,A¢ 29 L | 14.0 72.3 70.5 68.7
PLT A-22 20 71¢€.2 14.7 73.1 Tl.4 69.7
PLT 44 E T€eC 14,4 72.8 71.0 69.3
PLT A4 32 7¢.0 T4.4 72.7 71.0 69.2
PLT CENTER 23 7¢.0 4.4 72.7 71.0 69.2
PLT CCNTLR 2 1¢.4 - 73.8 72.1 70.3 68.6
PLT AS-1lc 15 €4 14.6 72.8 70.8 68.9
PLT A-14 - 26 it.8 14.C 72.2 70.3 68.4
PLT A-14 a7 7€.3 14.5 72.7 70.8 63.9
PLT Al4 38 1€.5 714.8 73.0 71.1 69.2
PLT A26 23 1¢.7 15.0 73.2 71.3 69.4
PLT AT7,AE 40 7€.5 14.7 72.8 70.9 68.9
FREQ MOD 4] 1€.8 : 1.4 74,0 T2.4 70.8
ALT SSX 4z T€.8 15.4 74.0 T2.4 70.8
VeSe 5SX 41 1€¢.2 14,6 72.9 T1.2 69.4
AMP.SW Al13 44 1€.3 T4.7 73.0 71.3 69.5
AMP.SwWw Al13 45 1€.3 14.7 73.0 71.3 69.5
AMP.Sw Al4 4€ 1€a7 75.0 73.2 71.3 69 .4
AMF.Sw Al4 47 1€.7 5.0 73.2 71.3 69.4
AMP.Sn Al4 438 €5 14.8 72.9 71.1 69.1

‘ AMF.Sw Al4 46 1€.9 752 73.4 71.5 69.6
AMP.SW Al4 S0 174 75.7 73.9 720 701
AMF.Sw Al4 E1 174 15.7 73.9 720 70.1
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179

JIME__21.150 ____$1.200 ____ 21220 ___ 97,300 ___ 97,350

APOLLO 1C MISSION ANALYSIS
‘ TIME - TEMPERATURE PROFILE
NODRE  _  ____
TH DET A13 &2 16.1
TH CET Al4 €3 1€.8
TH DET Al4 €4 1€.8
TH CET Al4 5SS 1€.8
LEVEL ER 56 T€.7
55CB AMP 5 &7 7843
55CRB AMP 9 &¢§ 1€.7
55CB AMP 9 § i1
55CB AMP S &C 1¢.7
55[B AMP 9 €1 T1€.7
55[B AMP 7 ¢2 1¢€.1
SSCB AMP 7 €3 15«1
HYR VS1 €4 78.2
HYE VS3 €5 7€.1
HY B A6T €6 17.6
ENC FT FWC €1 1€.7
SUP RT FWLC ¢8 175
SUP RT MID 69 2.1
SUP RT AFT 1C 7€.1
ENC AFT 7l 6€.8
SUP LF AFT 12 7¢.0C
SUP LF MIC 173 3.6
SUP LF FWC 14 §C7
FM CASE 15 17.2
ALTX CASE 16 772
ALTA MB 17 1€.3
CASE A5,A6 178 172
CASE A9-12 179 1€.7
CASE MBAl4 &G a7
CASE VsSX 81 1€.2
CASE A7,A8 €2 71€.5
WG V32 AFT €3 £€SeC
WG VSZMAFT €4 17.8
WG VS ZMFWD 5 1€.4
WG VS2 FWL €6 11.3
WG VSIMAFT €1 117
WG VS1 AFT 88 6S.7
WG ALT MID 89 7€.5
WG ALT CEN SGC 6€.1
HYBR A25° sl 7€.7
HYB A24 G2 T€.7
HYE A23 63 1€.5
TOP COVER S4 14.3
TILT STRCT <5 €1.0
HTR CCNTLR 66 1.4
SPACE 57 -46(C.0
ACTUATUR S8 S5€e
RY AN AERONAULTICAL, SAN CIEGO

HCURS .VS. DEG.F

14.5 72.8 71.0 69.2
15.1 73.3 71.5 69.6
15.1 73.3 71.4 69.5
75.1 73.3 Tl.4 69.5
S 17.8 76.7 75.5 T4.2
16.5 T4.7 72.8 70.8
17.0 75.2 73.3 71.3
77.0 75.2 73.3 71.3
77.0 75.2 73.3 71.3
17.0 75.2 73.3 71.3
17.1 75.1 73.1 71.0
17.1 75.1 73.1 71.0
7642 T4.1 . T72.0 69.9
16.3 T4.4 72.4 70.4
15.8 73.9 71.9 70.0
77.5 T6.1 T4 .6 73.0
75.6 73.7 71.8 69.8
6€.3 60.5 55 .4 50.9
7¢.0 '73.9 71.8 69.7
6640 65.1 69.2 69.2
16.0 74.3 72.4 70.3
65.7 66.1 62.7 59.5
16.4 72.2 68.1 6442
15.9 74.5 73.0 71.4
16.0 T4.7 73.2 71.7
14.9 73.4 71.9 70.3
15.8 74.2 72.6 71.0
75.3 73.8 72.3 70.6
1442 72.7 71.1 69.4
14.8 73.2 71.6 70.0
77.0 75.3 73.6 71.9
6640 63.2 60.5 58.0
75.8 73.6 71.5 69.3
76.3 74.2 72.0 69.8
67.4 63.8 604 57 4
15.3 72.9 70.6 68.3
6€.2 63.0 60.0 5742
16.2 74.0 71.7 69.5
64e 61.6 58.8 561
16.5 74.2 71.9 69.7
76.8 74.8 72.7 70.6
16.8 T4.7 72.6 70.5
13.5 72.6 71.6 70.5
61.0 61.0 61.0 60.9
71.8 72.1 70.4 68.6
-460.0 -460.0 -460.0 -460.0
57.1 57.5 57.8 58.1
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INTEGRATICN OF TRERMAL TRANSIENTS PGM 1179
APULLO 1C MISSION ANALYSIS |

‘ TIME - TEMPERATURE PROFILE : HOURS oVSe DEG.F
NOLE _ __JIME_ _SJ.40C_ ____ 912450 ____91,300 ___ 97,520 ____91.,600
VSR 3 1 41.6 38.8 3643 34,1 32.1
FILLER BLK 2 41.6 39,0 36.7 34,7 32.8
VSR 2 3 4C.2 - 37.8 35.8 33.9 32.3
ALTIM 4 3¢, 4 37.1 35.2 33.3 31.7
VSR .1 5 3€.3 . 35.8 33.6 31.7 30.0
XT RMA 13 45,3 43,7 42.6 41.2 4042
SUP LF FWC 7 4248 4C.5 38.7 37.0 35.4
SUP LF AFT 8 4245 4C.4 38.9 37.3 36.0
SUP RT FWD S 4C.5S . 37.9 35.8 33.8 32.0
SUP RT AF 10 37.8 35.4 33.3 31.4 29.8
SHROUD A € 11 256 27.5 25.8 26 o2 22.8
SHROUD F C 12 L 271 . 28.6 23.9 22 .3 20.8
SHROUD F R 132 17.4 15.1 13.2 . 11.6 10.0
SHEOUD R F 14 276 2543 23.3 21.5 19.9
SHROUC L F 15 - 23.86 - 30.9 28.6 26.5 24.6
"SHRUULC TOP 16 2lel 18.8 16.7 . 14.9 13.3
SHROUC R A 17 2l.1 . 2€e6 26.5 2446 22.9
SUP RC 18  4Ce7 37.2 34.2 31.6 29.2
SHROUD L A 19 1ze7 30.3 28.2 26 .4 2447
SHROULC F L 20 3¢,9 33,2 30.8 28.7 26.8
SHROUC A L 21 34.9 32.5 : 30.5 28.7 27.0
SHROUL A R 22 : 13,4 3C.9 28.8 26.9 25.2
LEM BASE 21 -zcz, -25%.9 -265.3 -270.2 -274.6
TLT £X FWC 24 -102.2 -1Cé.5 -109.2 -111.7 -113.8
TLT X LFT 2§ -€1.8 --63.3 -64.5 -65.5 -66.4
TLT EX AFT 26 -£3, -864,2 -88.8 -9].1 -93,0
TLT EXT RT 27 -61.8 ~63.3 -64.5 -65.5 -66.4
PLT MOCALT 2z8 6S.C 652 68.5 67.0 67.5
PLT A5,A6 z9 €€.6 66e2 66.9 64 .9 67.4
PLT A=-22 0. €€.0 73.0 69.0 67 .8 72.2
PLT A4 il €7.5 66.9 69.8 67.2 70.1
PLT A4 32 6Te4 7Ce4 69.7 67 .6 70.5
PLT CENTER 23 67.4 1Ce4 70.0 67.3 70.6
PLT CCNTLR 34 €€.8 7640 Tl.4 67.8 , 76.5
PLT A9-12 3¢ €€.9 6€e5 66.8 64 .8 66.7
PLT A-14 = 3¢ €€.5 6£.9 67.3 65.1 67.7
PLT A-14 7 €7.0 €5e2 67.6 65.5 68.0
PLT Al4 38 67.2 6%.8 68.5 66.3 69.0
PLT A26 . a9 6Te4 65.8 68.4 6643 68.9
PLT A7,A8 40 67.C 65.1 67.3 654 67.8
FREQ MOD 41 6S.1 65e1 68.6 67.0 67.5
ALT SSX 42 €S.2 6S.1 68.7 67.0 67.4
VeSs S5X 43 67.6 €6 8 70.0 67.2 70.0
AMP.SW Al2 44 67.7 68.3 68.2 65.5 66.8
AMF.SW A13 45 67.7 €€8.3 68.2 65.5 66.8
AMP.SW Al4 46 67+5 67.8 68.3 65.9 66.8
AMP.SW Al4 41 675 67.8 68.3 65.9 66.8
"AMP.SW Al4 48 €ie2 675 67.9 65.5 66.4

‘ AMP.SW Al4 49 €1.7 £1.9 6843 6549 6648
AMP.Sw Al4  5C 6€.1 8.4 68.9 66.7 67.6
AMF.Sw Al4 E£1 68.1 68,4 68.9 66.7 67.6
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INTEGRATICN CF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS |

. TIME - TEMPERATURE PROFILE HOURS «VSe. DEG.F
NODE o e JIME__S1:40C _ ___ 912420 ____912200_ ___ 97,500 _ ___ 212600
TH DET Al3 s2 674 68.6 67.9 65.1 67.0
TH DET Al4 ¢3 67.6 6€.17 69.1 664 68.1
TH DET Al4 54 61.6 6848 69.1 6643 68.2
TH DET Al4 55 67.6 6€.8 6S.1 6643 6842
LEVELER €6 727 L7262 72.1 70.9 70.9
55CR AMP 5 £7 €€.9 67.6 67.1 65.4 646
55CB AMP 9 &8 6%.3 67.8 67.2 65 .6 64.7
55(3 AMP S 59 6%.3 67.8 67.2 65 .6 64.7
S5CB AMP § 60 €£6.3 . 61.8 67.2 65 .6 64.7
55C8 AMP 9 €1 €<.3 67.8 67.2 65 .6 64.7
5S5CB AMP . 7 €2 6E.9 67.4 66.9 65.4 64.6
55C8 AMP 7 €3 . 6E.S  67.4 66.9 65.4 64.6
HYE VS1 €4 €7.8 67.0 66.3 . 6445 64.5
HY B VS3 €5 €4 67.5 66.7 64.8 64 .6
HYR A6T €6 8.0 6.4 66.5 6445 64.5
ENC FT FWD 67 il.4 65.9 68.9 . 67.7 66.7
SUP RT FWC €8 67.8 , 671.2 66.3 64 .3 6442
SUP RT MID €S 47.C 43,6 40.6 38.0 35.7
SUP RT AFT 17C €1.6 668 66,1 64.3 6442
ENC AFT 71 6Sal 66.1 69.1 69.0 68.9
SUP LF AFT 32 6€.2 €14 : 66.6 64.7 645
SUP LF MIC 13 : LY 4.6 53.3 51.0 49,8
SUP LF FWC 14 6C.4 56.9 53,6 50.6 47.8
FM CASE is €S, € 68.8 68.6 67 .4 66.9
ALTX CASE 1€ 7C.1 - 6848 68.3 67.3 66.6
ALTA MB 117 6€.6 68.3 68.6 66.8 67.0
CASE A5,A6 18 6G.3 £7.8 67.0 66.0 65.0
CASE AG-12 1§ 6S.0 6le4 66.3 65.3 6442
CASE MBA1l4 &C 67.8 66.5 65.8 64.7 64.0
CASE VSX €1 6€.3 61.5 68.2 67.1 66.9
CASE A7,A8 €2 ' 1C.1 683 67.1 66.1 65.0
WG VSZ AFT €3 EE, $3.6 52.2 50.5 49.1
AG VSZMAFT €4 €i.1 65.1 63.8 62.4 61.0
WG VSZMFWC 85 67«6 €5.6 64.3 62.8 , 6l.4
WG V32 FWC €6 €4,5 51.9 49,6 47,6 45.8
WG VS IMAFT &7 €€.C €4.0 62.7 6l.4 60.1
WG V31 AFT g¢8 54,7 5243 50e4 48 .8 47.3
WG ALT MIC 89 67.4 6543 63.8 62.2 60.8
WG ALT CEN SO €3, 51.5 49,7 48.0 46.4
HYB 425 sl 675 €5.6 64.5 63.1 62.0
HYE AZ4 <2 €€.5 6646 655 6440 62.8
HY E A3 <3 6€.5 66,7 65.4 63.8 62.6
TGP COVER S4 654 6.2 67.0 65.8 64.6
TILT STRCT ¢5 6Ce7 6C. 6 60.4 60.2 60.0
HTR CUNTLR S6 €€.8 5.6 71.8 67.1 7642
SPACE <17 -46C.C -46C.0 -460.0 -460.0 -460.0

ACTUATUR cé& Ste4 5.6 58.8 58.9 59.0
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INTEGRAT ION OF THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS |

‘ TINE - TEMPERATURE PROFILE ‘ HOURS «VS. DEG.F
NOCE JIME__S1.€0C ____ $1.,100_ ____ 912120 ____91,8900 27,850
VSR 3 1 i0.3 2848 29.1 32.7 37.7
FILLER BLK 2 213 2G.8 29.6 32.6 37.5
VSR 2 3 3C.9 " 2G.6 30.1 34,4 40,2
ALTIY 4 3(.5 2G.3 31.1 37.7 45,5
VSR .1 5 2€.6 273 29.3 36.3 45,0
XTRMA 6 36.5 3€.5 38.5 36.9 41.6
SUP LF FWC 7 3,2 33.¢2 35.1 39.5 43,4
SUP LF AFT 8 3.0 33.6 34,2 37.6 41.7
SUP RT FwC S 3C.€ . 30.9 402 5040 5846
SUP RT AFT IC 2€.4 2843 35.7 45,5 55.3
SHRCUD A C 11 z1.6 21.5 37.6 65.0 83.0
SHROULC F C. 12 16.7 27.1 84.5 130.8 15042
SHROUD F R 13 8.7 14.5 63.2 . 104.9 124.2
SHRCUD R F 14 18.5 22.0 5602 89.7 108 .4
SHROUD L F 15 22.0 22.8 38.1 58.6 71.0
SHROUC TCP 1¢ 11.5 18.7 77.6 . 132.1 158.2
SHROUD R A 17 cle4 . 25.7 56.9 83.2 99,3
SUP RC 18 27e2 2646 35,7 49,0 60.2
SHROUD L A 19 23,3 23.2 38.4 59,2 72.0
SHROUL F L 20 251 26.8 45,2 6l.7 71.8
SHROUD A L ¢l 25.6€ 25.5 ' 37.6 53.7 64.6
SHFOUC A R 22 2247 23.6 36.8 55.0 68.2
LEM BASE 23 -21E.6 -282.2 -285.6 -283.8 -271.8
TLT EX FwC 24 -115.¢ -117.2 -118.7 -119.9 -120.9
TLT EX LFT ¢¢ -67.1 =617 -68.3 -68.7 -69.1
TLT EX AFT 26 -G4,.6 -Gé.1 -97.3 -98.4 -99,2
TLT SXT RT 27 -67.1 -€67.7 . -68.3 -68.7 -69.1
PLT MOCALT 28 67.1 €5. 66.4 66.4 65.0
PLT A5,A6 Z9 65.3 64.4 66.0 65.2 63.0
PLT a-22 a0 6€.4 6S.2 T1le5 69.1 66.7
PLT A4 3l 6G.8 67.6 69.9 705 67.2
PLT A4 3 6S.7 6€.1 70.4 70.3 6T.6
PLT CENTER 23 7C.1 67.8 70.5 70.9 67.2
PLT CCNTLR 2 71.8 7C.1 76.3 73.9 67 .4
PLT A-14 = 26 €€.2 €4.9 66.7 6642 63.6
PLT A-14 a7 €€.5 €5.3 67.0 66 .4 63.9
PLT Al4 38 679 bt 68.3 68.1 6543
PLT A26 . 2 67.6 €€l 68.2 67.8 65.2
PLT A7,A8 4C 66.2 €S.2 66.8 66.3 64.0
FREQ MOC 41 672 €5.8 66.3 6645 65.0
ALT S$SX 42 €7e2 £5.8 66.3 6645 65.0
VeSe SSX 43 7C. 1 67.6 69.9 70.8 67.2
AMP.SW Al3 44 6€.T €4.1 65.5 66,2 63.6
AMP.SW Al3 45 6€.7 €4.1 65.5 6642 63.6
AMP.5w Al4 46 672 €49 65.9 66.8 64.5
AMP.SW Al4 47 €7.2 €4.9 65.9 6648 6445
"AMP.Sw Al4 43 €¢. 8 €4.5 65.4 66 .4 6442

‘ AMP.Sw Al4  4S €i.1 £4.9 65.8 6647 64.4
AMP.sw Al4 50 €€.2 €€. 0 66.9 68.0 65.7
AMP.SwW Al4 ¢ 6€.2 66.0 66.9 68.0 65.7
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INTEGRATION CF THERMAL TRANSIENTS PGM 1179
APOLLC 10 MISSICN ANALYSIS

. TIME - TEMPERATURE PROFILE HCURS <VSe. DEG.F
NOLE. i JIME. _53.€00 ___.. 91,100 ____91.120_ ____ 91,800 ___ 912820
TH DET Al13 £2 €€ .4 63.9 65.7 66.1 63.2
TH DET Al4 £3 €t.4 £5.8 67.5 68.5 65.4
Tk DET Al4 54 €€.5  65.8 67.6 68.5 65.4
TH CET Al4 55 £t. 4 65.8 6T.6 68.5 65.4
LEVEL ER 56 1.0 +1C. 0 70.2 70.6 69.6
55CR AMP 5 &1 €4.3 62.8 62.4 62.6 61.8
5508 AMP S 58 €4.4 €3.1 62.6 62.6 61l.8
S5CB AMP G E£S €4.4 63.1 62.6 62.6 61.8
55CB AMP 9 &G €4.4 - 63.1 62.6 62.6 61.8
55CB AMP 9 €1 €L.4 €63.1 62.6 62.6 61.8
55C8B AMP 7 62 €4.4 63.2 62.8 63.1 62.5
55LB AMP 7. €3 - €4.4 €362 62.8 63.1 62.5
HY g VSi €4 €4.1 £2.6 62.8 o 63,1 62.1
HYB VvS3 €5 €4.1 €2.5 62.5 625 61.3
HY 8 AéT €6 €3.S5 C62.2 62.4 62.6 61.3
END =T FWC €7 6€.1 €5.2 64.5 - 64.2 63.7
SUP RT FWL €8. - 6Z.7 . 6l1.5 62.2 624 61.2
SUP RT MIC &S 32.7 32.0 31.8 35.0 40.8
SUP RT AFT 17¢C €Z.9 62.3 62.6 63.0 62.0
eNL AFT 71 6€.8 68.7 68.6 68.5 68.4
SUP LF AFT 32 €4.C €2.4 : 62.4 6245 6l.2
SUP LF MIC i3 ‘ 49.0 47.2 46,6 4741 47.6
SUP LF FWC 74 £.3 42.9 41.0 39.9 39.8
FM CASE it €7.0 €5.9 65.7 66.0 65.3
ALTX CASE 16 €. 4 - €546 65.2 65.2 64,9
ALTA MB 11 €ie3 65,6 66.0 66.7 65.3
CASE A5,A6 18 €¢.5 63.7 63.0 62. 62.7
CASE A9-1¢ 1§ €. 6 €2.9 62.1 61.9 61.7
CASE MBAl4 E&C €z.71 62.9 62.5 62.6 62.5
CASE VSX 81 _ 67.1 6€.6 66.5 67 .4 66.7
CASE A7,A8 E2 €4.3 €3.6 62.9 62 .6 62.5
WG Vo2 AFT €3 4E.2 46.9 465 48,1 50.4
WG VS ZMAFT €4 €C.2 59.2 58.3 58.1 58.1
WG VSZMFWC €5 €ECe €& 5G6.5 58.6 583 - 58.2
WG VS2 FWD 86 44,2 42.8 41.9 42.6 44.8
WG VS IMAFT €7 56.5 5.6 57.8 5841 58.7
WG VS1 AFT &8 4¢€.1 45.1 44.8 47.0 51.0
WG ALT MID 89 56.7 58.6 57.6 574 57.7
WG ALT CEN SC 4.2 44.1 44,2 47.0 51.1
HYEB AZ25 Sl €le4 6Ce4 56.7 59.8 59.9
HY B A24 Sz €2.0 6C.9 60,1 59.8 59.5
HYE AZ3 S3 €1.8 6Ce 5 5G.7 59.5 59.3
TOP COVER S4 £€2.3 €2.1 6l.2 60.8 60.9
TILT STRCT ¢S5 5.8 5G. 6 59.4 59.2 59.1
HTR CCNTLR S6 123 €9.5 76.1 T4.5 66.7
SPACE S7 -4€C.C -46C.0 -460.0 -460.0 =460.0
ACTUATOR S8 56.1 59.1 59.2 59.2 59.1
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS

. TIME - TEMPERATURE PROFILE HOURS +VS. DEG.F
NOOE JIME__S9J.50C_ ____ S51.850. e 98000 ___ 98,020 ___ 98,100
VSR 3 1 43,2 48.9 5449 61.3 682
FILLER BLK 2 42, 45.3 554.9 6249 70.6
VSR 2 3 4€.8 = 54,0 61.6 69.7 78.4
ALT IM 4 £4,2 £3.4 72.9 82.7 92.8
VSR 1 5 54,8 €5,2 75.7 86.1 96.3
XT RMA 6 44,3 47.9 51.9 56 .6 62.2
SUP LF FWC 7 4745 52.0 5649 67,3 68.4
SUP LF AFT 8 4€.3 51.5 57.2 63.3 70.3
SUP RT FWD S €7.5 765 85.4 94.1 102.9
SUP RT AFT 10 €5.C 14.9 84.6 93.9 103.1
SHROUC A C 11 Th 1C5.1 113.8 121.9 129.9
SHROUD F C 12 16C.1 166.9 172.4 177.8 183.6
SHROJLC F R 13 13£.3 143.7 151.5 _ 159.9 169.0
SHROUD R F 14 12C.9 131.1 140.1 148.7 157.3
SHRIJC L F 15 6.6 €6.7 93,5 100.3 107.5

 SHROJD TOP 16 172.5 1€2.2 189.9 197.0 203.9
SHROUD R A 17 111.6  122.4 132.3 141.5 150.5
SUP RC 18 7C.C 75.0 87.7 96.2 . 104.6
SHROUG L A 19 £1.3 85.3 '96.9 104.8 113.0
SHROUL F L 20 1%.4 85.9 92.2 98.6 105.3
SHROUC A L 21 12.4 81.5  89.4 97.5 105.9
SHROJC A R 22z 1.4 85.9 100.0 109.8 119.4
LEM BASE 23 — 3382 -182.0 -109.3 -39.0 13.8
TLT EX FWD Z4 -1z1.5 -121.2 ~-118.4 -110.9 -97.2
TLT EX LFT zZ°€ -66.1 . -684.3 -65.4 -58.4 4604
TLT EX AFT 2Z6 -5¢.5 -68.7 -94.7 B o -66.9
TLT EXT RT 27 —€<.1 -68.3 -65.4 -58.4 4644
PLT MOCALT 28 6€.0 £6.1 6542 6645 67.0
PLT AS.A6 29 €€ 4 €54 64.4 68 o4 68.0
PLT A-22 g 11.6 68.3 66.6 72.4 69.4
PLT A4 s N 7C.0 7C.1 67.7 70.3 70.7
PLT A4 12 iC.5 7C.0 67.6 70.9 70.7
PLT CENTER 33 7€C.5 7€.2 67.5 70.6 70.7
PLT CONTLR 34 7€.0 71.3 664 75.4 70.9
PLT A9-12 35 €5.1 . 64.5 63.4 66 .6 66.6
PLT A-14 = 136 €€.8 66.1 64.6 68.2 68.1
PLT A-14 37 €€.5S 6641 6446 68.0 67 .8
PLT Al4 g 6€.3 67.6 65.8 69.0 68.9
PLT A26 39 6€.2 6745 65.9 69.1 68.9
PLT A7,A8 40 67.1 6643 65.2 68.7 63.6
FREQ MQD 41 £5.G 66.1 65.3 6643 67.0
ALT SSX 42 €5.8 66.2 6543 6642 67.0
VeS. SSX 43 7€.0 7€ 67.8 70.1 70.8
AMP.SW Al2 44 €5.4 6642 64.8 66.7 68.1
AMP.SW A13 4% €54 6642 64.8 66.7 68.1
AMF.SW Al4 46 €5, 6 6647 65.3 6643 68.0
AMP.SW Al4 41 €5.6 6647 65.3 66 .3 68.0
CAMP.SW Al4 48 c,32 £645 6541 66.3 68.1

. AMP.Sw Al4 45 €€.5 6645 65.1 6642 67.8
AMF.SW Al4 50 €€.8 67.8 664 67 .4 68.9
AMP.SA Al4 Sl €€.8 67.8 66.4 67.4 68.9
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INTEGRATION OF THERMAL TRANSIENTS

APCOLLO 10 MISSION ANALYSIS

TINE - TEMPERATURE PROFILE

TH
LEV
55(
55
55¢C
55C
55(
55€
55L
HY E
HY B
HY &
ENC
suP
suP
SUP
ENC
SUP
SuP
SUP
FM

ALT
ALT
CAS
CAS
CAS
CAS
CAS
AG

WG

WG

WG

WG

WG

WG

WG

HY E
HY B
HY B
TOF
TIL
HT R
SPA
ACT

RY AN AERCNAUTICAL,

DET A1l4
ELER
B AMP 5
B AMP 9
B AMP 9
B AMP G
B AMP S
B AMP 7
B AMP 1
VS1
vS3
A6T
FT FWC
RT FWC
RT MID
RT AFT
AFT
LF AFT
LF MID
LF FWD
CASE
X CASE
A MB
E A5y 26
E A9-12
E MBAl4
E VSX
E A7,A8
V32 AFT
VS cMAFT
VS 2MFWD
V32 FWC

VS IMAFT"

VS1 AFT
ALT MIC
ALT CEN
A25
A24
Ac3
COVER
T STRCT
CONTLR
CE
UATOR

JIME_ _$3.50C

€7
€ie.2
6.4
67."
6Ce 1
€zol
61.7
6l.7
€l.7
6l.7
62.1
€z
€2.2
el.q
€z.5

€24
4¢.0
€2.2
6€e3
€1.S
4GS, 17
4C.6
€€.2
€417
.8
€z.6
61.6
62.8
€€a
62.4
£2e
S€e.4
5¢.4
47.7

£¢.8

[~
- -

St.4

L <

- - ®

€C.5
£G.5
5.7
€l.3
56.C
.7
"46C.0
5%.1

66.1
68.1
68.1
1C.1
63.2
62.4
€2.4
62.4
€2.4
63.8
63.8
€4.3
62.5
€3.4
- 63.7
£3.4
56.0
€4.3
68,2
€2.5
52.9
42.3
€5.9
€5.1
66.8
63.2
€2.0
€3.6
67.8
62.8
57.1
56.5
56.3
51.0
6l.7
€l.0
59.9
6C. 9
62.0
6C.3
£C. 8
6l.9
5€.9
1.7
-46C.0
5G.1

SAN DIEGO

..... 382000
64‘6

66.1
66.1
66. 1
69.3
63.3
62.3
62.3
62.3
62.3
64,2
64.2
64.5
62.3
63.4

63.7

63.5
64.5
64.5
68.1
62.3
55.4
44.6
65.6
65.2
65.9
63.7
62.6
64,2
67.4
63.4
60.8
60.6
60.2
54.7
63.8
66.8
6l.6
66.5
63.5
60.9
61.9
62.9
59.0
66.5
-46 Oo 0
59.1

SEPT. 15,

HOURS

S 982020 __

67.2
67.8
67.9
67.9
69.3
64.2
62.8
62.8
62.8
62.8
65.1
65.1
66.1
63.4
65.2
64.0
65.3
73.2
66.2
68.0
63.4
59.0
47.6
65.7
65.3
66.5
64.3
63.1
65.0
67.4
64,0
64.9
6l.8
61.3
58.6
65.9
72.6
63.5
72.3
65.1
61.7
63.4
64,0
56.1
4.9
°46000
55.1

1969

PGNM 1179

«VSe. DEG.F

-—-28,100

68.2
69.1
69.1
69.1
69.7
66.2
6443
64‘3
64.3
64.3
7.0
67.0
67.9
64.8
66,9
64.7
67.1
82.1
68.1
68.0
64.8
63.5
51.2
66.8
6642
67.9
65.5
64.2
66.5
68.9
65.1
69.8
63.7
63.1
63.0
68.7
78.6
66.0
78.5
67.5
63.3
65.5
65.5
59.3
T1l.1
-460.0
59.1
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INTEGRAT ION OF THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS

o TIME - TEMPERATURE PROFILE HOURS oVSe DEG.F
8OLE JIME__S£.15C $82200 ____982250 ___ 98,300 ____98,350
FILLER BLK 2 1€.5 £6.7 35.9 99 .4 101.5
VSR 2 3 81.3 S6.1 101.0 102.7 103.5
ALTI4 4 10Z2.5 111.7 115.1 114.7 114.0
VSR 1 5 105.7 11442 118.1 118.2 117.6
XTRMA 6 67.9 13.8 79.0 82.6 85.5
SUP LF FWC 1 7€.0 1.7 85.5 88.2 90.8
SUP LF AFT 8 17.5 £4.7 90.5 93.1 94.8
SUP RT FWC S 111.4 119.4 114.8 113.3 112.5
SUP RT AFT 10 111.6 119.2 118.5 118.2 117.3
SHROUC A C 11 137.¢ 143.6 154.6 14641 141.4
SHROUD F C 12 1€¢.4 165.3 141.8 123.9 120.0
SHROUD F R 13 177.8 18641 154.7 . 143.6 140.1
SHROJUD R F 14 16€.4 172.9 147.3 135.4 130.5
SHROUD L F 15 115.0 122.8  116.7 111.6 110.3
SHROUL TOP 16 Z1C.7 217.1 1741 . 152+ % 143.3
SHROUC R A 17 156.7 16642 142.1 134.1 130.3
SUP RC 18 11z.9 121.1 118.1 114.5 113.0
SHROUD L A 19 121.5 126.8 123.3 116.9 114.4
SHREOUD F L 20 112 .4 116.7 109.2 107 .0 107.2
SHROUD A L 21 114.3 122.6 . 121.5 117.5 115.8
SHROUC A R 22 . 12€.3 136.3 134.4 129.1 126 .4
LEM BASE 23 £C.7 7843 194.5 203.1 209.9
TLT EX FWC 24 -7€.6 -57.1 =167 30.3 62.7
TLT EX LFT 25 -3 lal —14.4 19.0 55.0 76.3
TLT EXT RT 27 -11.1 ~1hely 19.0 55.0 76.3
PLT MOCALT 28 6743 6€.0 69.0 70.3 71.7
PLT A5,A6 29 66,1 7C.0 T1.7 13 .4 14.9
PLT A-22 30 66.3 65.9 71.0 72.3 73.6
PLT A4 31 T 7C.3 71.3 72.5 73.8
PLT A4 a2 7C.1 7C.4 71.3 72.6 74.0
PLT CENTER 23 65.9 7C.1 71.0 72.3 79,7
PLT CCNTLR 34 6€.9 - 6% .2 70.3 71.8 . T73.3
PLT A9-1z 35 67.2 68.4 70.0 71.8 736
PLT A-14 - 36 6€.3 6Se4 7C.9 72.5 742
PLT Al4 38 68.8 £5.5 70.7 72.2 73.9
PLT 426 35S 6G.C 6607 71.0 72.5 T42
PLT A7,AE  4C 6<.1 7C.2 T1.7 73.3 75.0
FREQ MOC 41 67.3 67.9 68.9 70.2 71.6
ALT SSX 42 673 67.9 68.9 70.1 71.5
VeSe SSX 43 ic.1 70.3 71.1 72.3 73.7
AMP.SW Al2 44 6€.3 €<t 71.0 72.6 T4.2
AMF.Sw Al3 45 6€.3 65. 4 71.0 7246 7442
AMP.Sw Al4 46 68.1 68.8 70.1 71.7 73.3
AMP.SW Al4 41 681 66.8 70.1 71.7 73.3
AMP.Sw Al4 48 6€a2 65.0 7C.4 72.0 73.7

. AMP.Sw Al4 49 €7.9 686 69.9 71.5 73.2
AMP.SW Al4 50 6.0 65.5 70.6 72.1 73.6
AMP.SW Al4 E1 65.0 65.5 70.6 72.1 73.6
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APULLC 10 MISSION ANALYSIS

TIME - TEMPERATLRE PROFILE : HCURS <VSe DEG.F
NOLE IIME__$8.150_ ____584200. ____ 984250 ____98.300 ____984350
TH DET Al13 £2 6€.4 6S.6 Tle2 7249 714.5
TH DET Al4 €2 6€.8 6S.4 T0.5 72.0 73.6
TH CET Al4 ¢ 68.8 0 6S.4 - 70.5 72.0 T3.6
TH DET Al4 55 6€. € 6S.4 70.5 72.0 73.6
LEVEL ER 56 6S.6 .€Ge6 65.8 70.3 71.0
55CB AMP 5 £17 67.5 6S.1 7C.9 72.9 T4.7
55CB AMP S & £8.3 6€.5 68,0 69.8 T1l.6
55({8 AMP S 59 €£.3 66.5 68.0 69.8 Tl.6
5508 AMP G €0 €£.3 . 6645 68.0 69.8 T1l.6
5508 AMP G €1 €543 €6.5 68.0 69.38 T1.6
55C8 AMP 7 €2 €Et.4 6G.9 Tl.6 73.5 753
55CB AMP 7 €3 . 6tL4 6G.6 T1.6 73.5 75.3
HYB VS1 €4 66G.2 1C.9 T72.7 . 4.6 76.3
HYB VS3 €5 €.7 61.1 68.8 70.0 1245
HYE AoT €é €t.2 -~ 6%.9 71.9 73.8 15.6
"ENC FT FWC 67 5.5 66.4 67.5 . 68.8 70.1
SUP RT FWD €8 6t.4 , 1C.2 T2.2 T4.1 75.9
SUP RT MID 6S 3C.S 5S.6 106.5 109.3 111.1
SUP RT AFT 1C 66.5 71.2 73.0 74.38 76.6
ENLC AFT il 6€.C €€.C 68.0 68.1 68.2
SUP LF AFT 72 .8 67.2 . 68.9 70.7 12.6
SUP LF MID 173 : €i.¢€ 12.0 T6.6 80.6 83.8
SUP LF FWC 4 £La. 6C.0 65.0 69.9 T4.4
FM CASE iS5 €i.3 67.9 68.8 693.9 71.2
ALTX CASE 16 €i.C - 61T 68.6 69.8 71.0
ALTA MB 17 6€.2 68.8 69.8 71.0 T2.3
CASE A5,A6 18 €¢.8 68.1 69.6 71.0 72.5
CASE A9-12 179 €:.5 66.8 68.3 69 .7 T1l.2
CASE MBAl4 8C 675 66G.3 T0.8 7242 73.6
CASE VSX 81 8€.4 6G. 8 70.6 71.6 T2.8
CASE AT,A8 €& ' 6€.5 61.9 69.5 71.0 72.6
WG VS22 AFT €3 146 715.6 83.4 85.4 86.9
WG VSZMAFT &4 €€.8 61.9 70.2 72.2 T4.2
WG VSZMFWC €5 €4.G 67.0 69.2 1.4 1345
WG VS2 FWD €6 67.8 12.9 78.1 82.1 85.1
WG VSIMAFT €7 115 142 T6.8 7849 80.6
WG VS1 AFT 88 €4.5 8G.9 94.1 95.9 96.8
WG ALT MID &S 6€.7 11.6 T4.4 767 78.7
WG ALT CEN SC £4.8 5C.8 94.5 Q5.6 96.3
HYB A25 Sl €S, 8 12.1 T4.4 T6.6 78.4
HYE AZ24 s2 €4.5 ' 6646 68.6 70.7 T12.6
HYE A23 S3 €le¢& 6%.9 T2.4 T4.7 T76.7
TCP COVER €4 67.2 €S.1 Tl.2 1249 T4.6
TILT STRCT S5 56.6 6C.0 60.4 60.9 61.5
HTR CONTLR <€ 6€.9 66,1 70.3 1.7 73.2
SPACE S -4€C.C -46C.0 -460.0 -460.0 -460.0

ACTUATOR S8 P | 5S.1 59.2 59 .4 59.5
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INTEGRAT ION CF THERMAL TRANSIENTS

APULLO 1C MISSIGON ANALYSIS

TIME - TEMPERATURE PRCFILE

RY AN AERCNAUTICAL,

NOLE JIME__S8,4QC
VSR 3 1 SC.4
FILLER BLK 2 102.2
VSR 2 3 1043
ALTIM 4 112.¢
VSR .1 5 117.0
XT RMA 6 8€.1
SUP LF FWD 1 §2.2
SUP LF AFT 8 S€.3
SUP RT FWD 9 112.0
SUP RT AFT IC 116.¢
SHROUL A C 11 139.2
SHROUD F C. 12 : 115 T
SHROUD F R 12 125.6
SHROUL R F 14 128.1
SHROUC L F 15 110.2
SHROUC TOP 16 128.2
SHROUD R A 17 128.1
SUP RC 18 112.¢
SHROUD L A 19 112.3
SHROUL F L 20 1C€.1
SHROUC A L 21 11%.2
SHROUC A R 22 12447
LEM BASE 23 ill.4
TLT £X FWD 24 £4.2
TLT EX LFT 25 8.3
TLT EX AFT 26 134.8
TLT EXT RT 27 £<.3
PLT MOCALT 28 12.2
PLT A5,A6 29 1€.5
PLT A-22 30 15.C
PLT A4 31 75.3
PLT A4 :z £.4
PLT CENTER 322 it.l
PLT CUNTLR 24 14.9
PLT AS-12 135 1.

PLT A-14 16 Y
PLT aA-14 17 15.4
PLT Al4 38 1£.5
PLT A26 . g 1.8
PLT 1\7,A€ 40 1€.7
FREQ MOD 41 1z.C
ALT SSX 42 2.0
VeS. SSX 43 15.1
AMP.Sw Al13 44 1.7
AMP.SW A13  4¢ 1.7
AMP.SW Al4 46 1.0
AMP.Sw Al4 41 7.0
‘AMP.Sw Al4 48 7%.3
AMP.Sw Al4 49 1.9
AMP.SW Al4 S0 1.2
AMP.SW Al4 S1 1.2

SAN CIEGO

SEPT.

15,

1969

HCURS

PGM 1179

«VS. DEG.F
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INTEGRAT ICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS

. TIME - TEMPERATURE PROFILE .~ HOURS .VS. DEG.F
UL —— JIME__S8.40C ____58:406
TH DET Al13 ¢ 76.0 16.2
TH CET Al4 €3 15.2 15.4
TH DET Al4 £4 it.3 - 15.5
TH DET Al4 & 1%.3 15.5
LEVELER 56 71.9 12.0
55CB AMP S S 1¢.3 6.5
5508 AMP 9§ €8 N 13.6
55CB AMP § 59 1.4 13.6
5508 AMP § 60 1.4 13.6
S5C8 AMP 9 €1 13.4 13.6
5508 AMP 7 €2 17.0 17.2
55CB AMP 1 €3 77.0 17.2
HYB VS1 €4 7.0 78.2
HYB VS3 €5 14.3 14.5
HYE AeT €€ 17.2 17.4
ENC FT FWD €1 11.5 1.7
SUP RT FWL 68 175 1747
SUP RT MIC 65 111.6 111.6
SUP RT AFT 17C 1€.2 1€.4
ENC AFT 71 6€.4 68.4
SUP LF AFT 12 144 14.6
SUP LF MIC 173 . EELE £6.8
SUP LF FWD T4 1€.5 78.9
FM CASE 15 iie6 72.8
ALTX CASE 16 12.3 . 12.5
ALTA ME 77 12.7 73.8
CASE AS5,A6 1% 1.9 14.1
CASE A9-1Z 19 1247 72.8
CASE MBA14 &0 1449 5.0
CASE VSX 81 14.0 14.2
CASE A7,A8 82 S T 14.3
WG V52 AFT €3 8€.3 88.5
WG V3ZMAFT 84 1€.1 16.3
WG VS2MFWD €5 5.4 5.7
WG VS2 FWD €6 £.6€ - 87.9
WG VSIMAFT €7 . EEsl 82.3
WG VS1 AFT EE $7.4 €1.5
WG ALT MIC &9 8Ce4 €C.6
WG ALT CEN SC 96.9 $7.0
HYE A25 <1 €C.0 80.2
HYEB A24 52 14.6 74.8
HYE A23 3 18,4 78.6
TOP COVER G4 1€.1 16.3
TILT STKRCT €5 €ial 6242
HTR CONTLR $é 14.8 15.0
SPACE <7 -46C.C -460.0

ACTUATOR S8 5¢.8 5G.8
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INTEGRATICN OF THERMAL TRANSIENTS

APOLLO 1C MISSION ANALYSIS

TIME - TEMPERATURE PROFILE

RYAN AERCNAUTICAL,

NOCE ——JIME__S£.406
VSR 3 1 S 7
FILLER BLK p 103.5
VSR 2 3 104.4
ALTIM 4 112.5
VSR 1 5 116.9
XTEMA 6 €Ea4
SUF LF FWLC ] SZ.5
SUP LF AFT g GéEe5
SUP RT FWC S 11z.C
SUP RT AFT 10 11€.5
SEFROUC A C 11 13S6.0
SHROUL F C 12 116.7
SHROJC F R 13 1329.6
SHRCUC R F 14 127.8
SHROUD L F 15 11C.3
"SFROJC TOP 16 137.7
SKFROUBD R A 17 127.9
SUP RC 18 11z.¢€
SHROUD L A 1S 113.2
SEROUL F L <20 1C€.3
SFROJUC A L ¢l 115.1
SHROUC A R 22 12¢.5
LEM BASE z3 218.4
TLT EX FWC 24 €€.3
TLT EX LFT 2€ SCa.é
TLT EX AFT 26 13€.5
TLT EXT RT 27 9C. &
PLT MOCALT 28 73.3
PLT 'A5,A6 29 1€.86
PLT a-22 30 15.2
PLT A4 :1 Se5
PLT A4 kW] i%.6
PLT CENTER 33 i%.3
PLT CCNTLR 24 .1
PLT A9-12 g if.6
PLT A-14 3¢ T€.1
PLT A-14 37 P66
PLT Al4 ag 15.

PLT A26 15 i€.0
PLY A7,A8 4Q 1€.5
FREQ MOC ¢ 12.2
ALT $SX 42 1242
VeSe SSX 43 €3
AMP.SW Al12 44 i€e9
AMP.SW Al2 4% it.S
AMP.Sw Al4 46 15«2
AMP.SW Al4 417 1.2
AMP.SW Al4 48 15.5
AMP.SW Al4 45 1.1
AMP.5W Al4 5C .4
AMF.SwW Al4 €1 1.4

..... 982420 __98:200 98,020 ___ 98,000

101.9
1CS.1
10543
112.6
11€.7
51.0

$5.7

CE.l
.112.0
116.2
138.2
116.8
136.9
12€.5
11C.5
134.2
12¢€.5
112.7
112.6
1€6.2
115.0
123.5
22%.1
ct.9

. GE.(’
147.C

S8.4

1¢€.8
82.4
€3.7
.4
82.1
E€.4
€l.0
82.3
€l.8
82.0
€2.1
€2.7
1¢.4
1€e4
€l.2
g€C.1
8Co1l
7G6.3
7%.3
1S.6
1.1
1S.4
15.4

SAN CIEGO

104.4
107.1
106.8
11404
117.0

94.5

98.5
100.4
112.4
116.3
138.0
118.9
140.2
125.3
110.8

130.4

125.2
113.1
110.3
115.3
122.8
232.7
109.6
105.3
155.9
105.3
80.8
86.6
88.6
BT.7
88.5
88.3
95.5
85.7
87.6
87.0
87.6
87.5
87.6
80.4
80.3
87.4
84.7
84.7
84.6
84.6
85.0
84.4
84.8
84.8

15, 1969

PGM 1179
HOURS .VS. DEG.F
107.0 109.3
109.4 111.8
108.7 110.8
115.6 117.3
117.8 119.0
98 .4 102.4
101.4 104.3
103.0 105.9
113.3 114.4
116.9 117.9
138.3 138.9
119.5 118.2
140.1 138.7
12444 123.5
111.1 111.3
126.7 123.1
124.3 123.6
113.5 113.7
112.2 112.2
111.3 112.1
115.9 116.7
122.6 122.8
238 .4 239.2
117 .4 122.3
110.7 114.2
162.6 166.8
110.7 114.2
84.8 8847
90.5 94.3
93,2 97.4
93.1 97.8
93.3 98.6
93.6 93.4
100.6 105.1
aC.0 94,2
92.3 96.6
91.7 96.1
92.6 97.2
92.4 96.9
92.2 96.5
84.3 88.3
84 .3 88.2
9.8 97.6
88.7 92.6
88.7 92.6
89.5 94.0
89.5 94.0
89.9 94.4
89.3 93.8
89.9 94.5
89.9 94.5
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INTEGRATICN OF THERMAL TRANSIENTS

APOLLO 1C MISSION ANALYSIS

TINE - TEMPERATURE PROFILE

NOCE _______JIME__S£,4C6
TH DET Al13 §: T€.2
TH DET Al4 €3 1.4
TH DET Al4 ¢4 £.5
TH DET Al4 €5 .
LEVELER 56 1z2.0
55C8 AMP 5 &1 " BnE
5508 AMP 9 S¢ 2.6
55C8 AMP § &S 13.6
55CB AMP S  &C i2.6
55CB AMP S 61 1246
5508 AMP 7 62 T1e2
5508 AMP 7 €2 17.2
HYB VS1 €4 7€.2
HYEB VS3 €5 1445
HYE A6T €6 1ie4
END FT FWC €7 11.7
SUP RT FWL &€ 7.7
SUP RT MIC €S 111.¢
SUP RT AFT  7C 1€.4
ENC AFT 11 6644
SUP LF AFT 12 1446
SUP LF MID 33 €€.8
SUP LF FWC 4 1€.5
FM CASE i5 124 €
ALTX CASE 16 1245
ALTA MB 11 1.8
CASE A5,A6 18 14.1
CASE AS-12 1§ 12.8
CASE MBAl4 €0 15.0
CASE VSX €1 14,2
CASE A7,A8 €z 14,3
WG Vs2 AFT &3 E€.5
WG VS2MAFT €4 1€.3
WG VSZMFWC €5 1.7
AG VS2 FWC €6 €7.9
WG VSIMAFT €7 £2.3
WC VS1 AFT 88 €7.5
WG ALT MIC 89 8C. ¢
WG ALT CEN SC $7.0
HYE 425 s1 8C.2
HYE 424 52 14.8
HYE 423 53 7€.6
TOP COVER  S4 1€.3
TILT STRCT S5 €ia2
HTR CLNTLR S6 .0
SPACE 1 -46C.0
<8 5¢.8

ACTUATOR

RY AN AERCNAUTICAL,

PGM 1179
HOURS VS« DEG.F
..... 982420 __ 982200 ___ 98,550 ___ 98,600
€C.S 85.4 89 .4 93.2
€C.4 86.1 91.2 95.9
8Ce5 86.2 91.3 96,0
8C.5 86.2 9l.3 96.0
- 14.1 T11.4 8l1.0 84.9
T€.7 8l.9 85.2 88.4
15.5 . 79.3 83.0 86.7
i%e9 79.3 83.0 86.7
1.9 79.3 83,0 86.7
1.9 7S.3 83.0 86,7
16.3 82.6 86e2 89.8
7163 82.6 8642 89.8
€1.0 84.6 88.4 92.1
11e5 8l.2 85.0 88.8
8C.3 83.7 86 .9 990.2
13.4 75.8- 787 81.8
8C.5 83.8 87.1 90.3
111.8 112.1 112.6 113.4
€l.2 84,8 88.5 92.2
6&.7 69.1 6906 70'3
1.6 8l.3 85.0 83.8
8S.7 93.5 97.2 100.7
§2.2 85.7 89.0 92.2
714.9 78.3 82.1 86.0
14.2 77.0 80.4 83.9
167 80.9 85.0 88.9
o6 . 77.9 80.8 84.0
14.3 76.5 79.2 82.3
1€.6 79.2 82.2 85.5
1€.5 80.8 85.3 89.7
157 17.9 80.7 83.8
SC.0 92.4 95.1 98.0
1€,1 80.9 84.0 87.4
115 80.3 83.5 86.8
86.9 92.4 95.1 97.9
B83.7 85.9 8867 91.8
S€.0 99.2 100.9 103.0
82.0 84.0 86.3 88.8
Sl 99.0 100.7 102.8
€l.8 84.4 87.3 90.6
1€.8 7S.7 83,0 86.5
8Ce3 82.7 85.3 88 .0
17.6 79.0 80.5 8l.9
€2.8 63,5 64.3 65.2
€7.9 35.1 100.3 104.9
-46C.0 -460.0 -460.0 -460.0
€C.0 60.3 60.7 6l.1
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INTEGRATICN OF THERMAL TRANSIENTS

APOLLO 1C MISSION ANALYSIS

TINE - TEMPERATURE PROFILE

NOCE ~-JIME__5£.630
VSR 3 1 11C. €
FILLER BLK 2 112.2
VSR 2 3 11z.1
ALTIM 4 11€.4
VSR 1 5 115.6
XTRMA € 104, €
SUP LF FWC 1 10€.C
SUP LF AFT 8 1C7.7
SUP RT FWL 9 115.2
SUP RT AFT 1C 118.¢
SREOUC A C 11 136.3
SHROUD F C 12 C117.1
SHROUC F R 13 127.5
SHROUC R F 14 12z.9
SHROUC L F 15 111.3
SHROUD TOP 16 12C.8 "
SHROUD R A 17 122.2
SUP RC 18 113.8
SHROUC L A 19 112.3
SHROUL F L 20 112.4
SHROUC A Lzl 117.3
SHROJUC A R 22 122.0
LEM BASE 23 239.2
TLT =X FWC 24 124.C
TLT EX LFT  zt 115.4
TLT EX AFT 26 1€€.C
TLT EXT RT 27 1154
PLT MOCALT 28 $1.1
PLT 'A5,A6 29 S€.6
PLT A-22 20 95.9
PLT a4 i1 1CC.5
PLT A4 EY: 101.3
PLT CENTER 33 101.1
PLT CONTLR 34 1C7.7
PLT 49-12 35 S€.6
PLT 4-14 = 36 $5.1
PLT A-14 37 SE.6
PLT A4 1g 5<.8
PLT 426 g §¢.5
PLT A7,A8 40 SS.C
FREQ MOC 41 SCa7
ALT SSX 42 SCo6
VeS. SSX 43 10C.3
AMP.SW Al2 44 S¢.8
AMP.SW Al3 45 S48
AMP.Sw Al4 46 S€.¢€
AMP.SW Al4 41 S€.6
AMP.SW Al4 48 S€.9
AMP.SW Al4 45 S€.4
AMP.Sw Al4  5C $i.2
AMF.SW Al4 51 $7.2
RYAN AERCNAUTICAL, SAN CIEGO

15, 1969

PGM 1179

HCURS «VS. DEG.F
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APULLC 10 MISSION ANALYSIS

TINE - TEMPERATURE PROFILE HOURS .VS. DEG.F
NOLE e JIME__S€.€630
Th DeT Al12 &2 S%.5
Tk DET Al4 =3 SE.6
TH DET Al4 54 SE€.7
Tk DET Al4 S5 SE.T
LEVELER 5 £i.3
55LH AMP 5 §7 SCe4
55(R AMP 9 S8 £<.C
SSLE AMP G 5% £€<.C
5508 AMP S 6C €S.C
55[8 AMP 9 €1 6.0
SS[B AMP 7 €2 9z.1
55(B AMP 1 €3 SZal
HYB VvS1 B X S4.4
HYE VS3 €5 Sl.1
HYE A6T €6 Szel
"ENC FT FWC 61 £:.8
SUP RT FWC &8 GZe3
SUF RT MIC 69 114.C
SUP RT AFT 1C 4.5
ENC AFT 71 iCe1
SUP LF AFT 12 91.1
SUP LF MID 13 . 1Cee7
SUP LF FWD 174 S4a.1
FM CASE i5 8€.3
ALTX CASE ié 8é€.l
ALTA MB 11 S1.2
CASE AS5,A6 178 .9
CASE AS-12 79 4oz
CASE MBAl4 8C £7.6
CASE VSX g1 GZe3
CASE A7,A8 82 = 5.8
WG VS2 AFT 83 $¢.8
WG VS2MAFT 84 86.5
NG VS2MFWD 85 £<.C
WG VS2 FWL €6 $S.5
WG VS IMAFT €7 S%.8
WG VS1 AFT €8 1C4.4
WC ALT MIC 86 SCe4
WG ALT CEN SGC 1C4.1
HYE A25 S1 GZlek
HYE AZ4 92 8E. €
HYE A23 $3 £€.8
TOP COVER S4 €2.8
TILT STRCT <& €c.7
HTR CCNTLR <6 1Cie4
SPACE $7 -4¢€¢C.C

ACTUATOR S8 €1.3

RY AN AERCNAUTICAL, SAN CIEGO SEFTe 15, 1969 PAGE 68




INTEGRATICN OF THERMAL TRANSIENTS

APOLLO 1C MISSION ANALYSIS

TINE - TEMPERATURE PROFILE

..... 98,620 ____98,10Q0

NODE _ ____JTIME__S8.€30

VSR 3 1 11C. € 111.3
FILLER BLK 2 1122 114.0
VSR 2 3 11z.1 112.9
ALTIA 4 118.4 119.1
VSR 1 5 116.6 12C.4
XTRMA ¢ 104.8 1C€.2
SUP LF FWD 1 1G4 1€7.0
SUP LF AFT 8 107.7 1C€.8
SUP T FWD S 115.2 115.6
SUP RT AFT 10 118.¢ 116.1
SHROUC A C 11 136, 2 135.6
SHROUC F C 12 1171 116.2
SHROJC F R 132 137.% 136.5
SHROUL R F 14 1225 122.6
SHROUD L F 15 111.2 111:3
SHROJD TOP 16 12C.8 116.4
SHENUC R A 17 12:.2 122.9
SUP RC 18 112.8 113.7
SHRNJC L A 19 112+3 112.3
SHROUC F L 20 11244 112.5
SHRJJD A L 21 117.3 117.7
SHROJC A R 22 . 122.0 122.2
LEM BASE 2 236,2 2317.2
TLT EX FWL 24 124.C 124.6
TLT EX LFT  :5 115.4 115.7
TLT X AFT 26 1€€.C 16€.3
TLT =XT RT 27 115.4 115.7
PLT MUCALT 28 91.1 Sl.6
PLT A5,A6 29 Sb.6 S5.4
PLT 4-22 20 5¢.9 §6.5
PLT a4 1] ©10C.5 10C.0
PLT A4 12 101.3 1€Cal
PLT CENTER 33 101.1 1CC.1
PLT CONTLR 24 1C7.7 102.2
PLT 49-12 135 SE.6 $5.9
PLT A-14 36 5¢.1 s8.1
PLT a-1l4 37 S $7.6
PLT Al4 13 96, € . $8.8
PLT 226 _ 39 $5.€ CE.5
PLT A7,A8  4C 5¢.C $8.0
FREQ MUD 41 9CaT Sle4
ALT SSX 42 SC.6 91.3
VeSe SSX 43 1GC, 2 1CC.0
AMP.SW Al3 44 94,8 s,
AMP.Sw A13 45 S4.E $5.3
AMP.SW Al4  4¢& SE.E $7.4
AMP.3W Al4 41 SELE €1.4
AMP.3W Al4 48 C€.9 $1.7
AMP.SW Al4 49 SEo4 $7.2
AMP.SW Al4 SC $7e2 ce.l
AMP.Sw Al4 €1 STez CE.l
RY AN AERONAUT [CAL, SAN CIEGO

112.4
115.7
114.6
120.3
121.6
108.8
108.8
110.9
116.4
120.0
140.0
113.1
132.4
121.2
110.8
115.8
122.1
113.1

112.0

112.2

-118.3

123.4
229.2
123.2
114.1
165.9
114.1
93.0
95.8
96.4
99.0
99,2
98.9
98.2
96.5
58.0
97.7
98.5
98.5
98.4
92.9
92.8
99.0
95.4
97.7
97.7
98.0
97.7
98.5
98.5

11,

PGM 1179

 HCURS .VS. DEG.F

_____ 98+720 98,800

112.6
116 .5

115.6

120.9
122.2
110.5
109.6
112.1
116.5
120.06
139.8
109.0
127.0
119.2
109.6
112.1
120.8
111.9
111.3
111.1
118.3
123.1
215.0
118.5
109.7
159.9
109.7
94 .4
96.9
97.0
98.8
99.0
98.7
97.9
97.5
98.6
98.3
98.8
98.9
99.0
94,2
94 .2
98.38
96.3
96.3
98.1
98.1
98.4
98.2
98.8
98.8

1969

111.6
116.3
115.6
120.5
122.0
110.9
109.2
112.4
115.9
120 .4
13901
104.1
119.9
116.4
107.5
108.1
118.8
109.9
109.8
109.0
117.6
122.2
195.8
109.7
101.7
149.3
101.7
95.6
98.0
97 .7
99.0
99,2
98.9
98.3
98.5
99.3
99.0
99 .4
99.4
99,7
95.5
95.4
99.0
97.4
97 .4
98.7
98 .8
99.1
93.8
99.3
99.3
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INTEGRATIGN OF THERMAL TRANSIENTS

APOLLO lC MISSION ANALYSIS

TIME - TEMPERATURE PROFILE

TH DET Al4
LEVELER
55CB AMP
55CB AMP
558 AMP
55[B AMP
5508 AMP
55C8 AMP
55LB AMP
HYR VS1
HYB VS 3
HY 8 A6T
ENC FT FWD
SUP RT FWC
SUP RT MID
SUP RT AFT
ENC AFT
SUP LF AFT
SUP LF MID
SUP LF FWC
FM CASE
ALTX CASE
ALTA M3
CASE A5, A6
CASE A9-12
CASE MEA14
CASE VSX
CASE A7,A8
WG VSZ AFT
WG VSZMAFT
WG VS ZMFWC
WG VS2 FWC
WG VSIMAFT
WG VS1 AFT
WG ALT MID
WG ALT CEN
HYB A25
HYB A24
HYE AZ3
TOP COVER
TILT STRCT
HTR CCNTLR
SPACE
ACTUATOR

N0V LEOW,m

RYAN AERUMNAUTICAL,

54

[

£é
51
£é&
€9
€0
€1
€2

€3

€4
€5
€€
€7

68

€S
1C
il
12
i3
14
15
16
7
18
15

€0
g1

Ec
€3
€4
€5
()

€T

€8
£S
GG
Sl
G2
S3
S4
s
c¢
S
S8

St
SE 6
St.1
Ste
€743
9C.4
8G.C
SeC
€<.C
8¢.0
Szel
. Szal
S4.4
Sl.1
G2e2
€3.8
Seel
114.C
94.5
1Ce7
91.1
102.7
S4,.1
88,3
E€. 1l
Sle2
£E€.S
€4.2
€. €
Gza3
£EE:8
GC.8
8%.5
g€<.C
gc.t
GZ.E
1C4.4
SC.4
104.1
Sceé
EEe €
86, €
Eze8
6.7
107.4
-46C.C
61.1

SAN DIEGO

$5.6

$5.0

66,0
96.0
€€.5
91.6
9C. 4
SCe4
- 9C.4
9Ce4
93.4
33,4
5543
S52.1
G2.9
€5.1
3.1
114.3
95.4
71.0
32.1
103.7
5.2
8G.6
‘€75
92.1
£7.2
85.4
£8.8
53,6
Y
101.0
9C.8
9C.3
1CC. 6
95,1
105.4
Sl.5
105.0
3.9
9C. 0
9C.9
83.3
€.l
102.5
"46C00
6l1.5

SEPT.

IIME..Eﬁ;i3D-----ﬁd;§EQ__-_-QQ;ZQQ

HOURS
984750
95.5 9645
98.6 98.8
98.6 98.8
98.6 98.8
90.6 92.2
93.3 94 .9
92.7 94 .5
92.7 94 .5
92.7 94 .5
92.7 94 .5
95.7 97.3
95.7 97.3
96.9 98.3
93.9 95.6
94,3 95.7
87.9 90.2
94 .4 95.9
115.3 115.9
97.1 98.5
71.7 72.4
94.0 95.6
105.2 106.2
98.0 100.4
91.8 93.4
90.1 91.9
93.0 93.9
89.8 91.7
8842 90.4
91.2 92.9
95.2 95.8
90.2 92.5
103.1 104.7
93.7 95.9
93,2 95.4
102.9 10445
97.7 99.7
107.6 109.2
94.0 9.1
107.0 108.4
96.5 98.5
92.7 94.9
93,2 95.1
84.7 86.1
67.1 68.0
98.2 97.8
-460.0 -460.0
62.0 62.6

11, 1969

PGM 1179

«VS. DEG.F

-—-28.800
97 .6

99,3
99.3
99,3
93,6
96.3
96.1
96.1
96.1
96.1
98.6
98.6
99,5
97.1
97.1
92.2
97.3
116.0
99 .7
73.2
97.1
106.8
102.3
94,7
93.4
94.9
93,2
92.1
94,2
96.3
9".3
105.7
97.6
97.2
105.2
101.1
110.1
97.8
109.1
100.0
96.7
96.8
874
69.0
98,2
-46000
63.2
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INTEGRATICN OF THERMAL TRANSIENTS ‘ PGM 1179
APULLO 1C MISSION ANALYSIS

TIME - TEMPERATURE PROFILE - HCURS .VS. DEG.F
NODE _ _ _ _ _____ JIME __S8.£250 98,5900 ____98.95%0_ ____99.000 ____ 292020
VSR 3 1 11041 1C€8.7 105.1 97 .8 90.8
FILLER BLK 2 115.4 114.3 109.4 99 .4 91.1
VSR 2 3 115.0 114.2 108.8 97.3 - 88.3
ALTIM 4 11S.5 11€.4 112.2 99,2 38.9
VSR 1 5 121.3 120.4 114.3 101.1 90 .6
XTRMA € 11C.7 11C.3 106.6 98 .2 91.0
SUP LF FWD 7 ‘1C€. 4 1C7.6 105.0 97.7 90.4
SUP LF AFT ] 11261 111.5 108.0 98.0 89,7
SUP RT FWC S 114. € 113.8 109.9 100.1 91.0
SUP RT AFT 10 116.8 116.1 114.4 101.3 90.3
SHROUD A C 11 137.9 137.1 117.0 90.6 79.0
SHROJD F C 12 101.0 0 66.2 96.3 86.9 76.7
SHRJOJD F R 12 11542 112.6 102.0 . 8042 66e4
SHROJC R F 14 112.9 112.2 105.1 90.0 78.1
SHROUD L F 15 1Cf.4 103.8 "~ 100.7 91.9 83.1
SHRQULC TOP 16 104, € 102.7 97.6 83.8 71.6
SHROUD R A 17 1171 1158 108.3 94,2 83.0
SUP RC 18 107.5 1Cé.4 104.6 100.5 94.5
SHEOUD L A 19 1C€.3 111 103.1 91.9 81.8
SHROUC F L 2ZC 1C7.C 105.4 102.0 93,5 85.3
SHROJC A L 21 11€.5 115.5 - 107.0 93.5 83,7
SHROJD A R 22 - 1z21.0 116.9 111.1 96 .4 85.4
LEM BASE z3 16€,2 183.5 77.0 -71.8 -131.5
TLYT 2X FWl :z4 16C.7 54,2 77.9 38.5 5.5
TLT =X LFT 25 S4.C 88.8 T4.1 38.4 10.6
TLT €X AFT 26 13G.¢ 122,5 112.8 64.9 26.8
TLT SXT RT 27 S4.C €8.8 . T4.1 38.4 10.6
PLT 4CCALT 28 GélT 37.6 98.4 98.6 98.3
PLT A5, A¢ z9 . GE€.S SG.7 100.2 99,7 98.5
PLT A-22 2 GE.5 56,2 39,7 99,4 98.6
PLT A4 aj GG6.5 $6.9 100.3 100.0 99.1
PLT A4 2 GS.6 10C.1 100.4 100.1 99,2
PLT CENTER 33 §¢.3 S59.8 100.2 99.9 99,1
PLT CCNTLR 2 GE€eS : 5S4 99.8 99,5 98,5
PLT 19-12 3 SC.4 1CC.2 100.7 100.3 99.3
PLT A-1¢4 36 10C.0 1CC.6 100.9 100.3 99,1
PLT A\-14 37 56.8 1CCe 4 100.9 100.5 99,5
PLT 414 38 5G.G 1CC.5 101.0 100.7 99 .8
PLT A26 2 1CC.0 1CC.6 101.1 100.9 100.0
PLT A7,A8 40 1CCe4 101.0 101.4 101.0 100.0
FREQ MOC 41 G€.6 6745 98.3 98.6 98.3
ALT SSX 42 G£.5 $7.5 98.3 98.6 98.3
VeSe SSX 43 GCa4 56,9 100.2 100.0 99,2
AMP.SW Al3 44 GE.4 5G.3 100.0 99,8 99,0
AMP.3w Al1l3 45 GEo4 56,3 100.0 99,8 99,0
AMP.SW Al4 4¢ 56,5 1GC.1 100.6 100,5 99,6
AMP.SW Al4 47 $C.5 10C.1 100.6 100.5 99.6
AMP.SW Al4 48 SCa7 1CCe4 100.9 100.7 99,7
AMP,SW Al4 49 SC.6 1CC.2 100.8 100.7 99.9
AMP.SwW 314 5¢C 96,9 1CC.4 101.0 101.0 100.4
AMP.Sw Al4 €1 36,6 10C.4 101.0 101.0 100 .4
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INTEGRATICN GCF THERMAL TRANSIENTS PGM 1179

APGLLCO 1€ MISSION ANALYSIS

TIME - TEMPERATURE PROFILE HOURS .VS. DEG.F
NOLE JIME _S8.£50 _ ___S8.900 ____98,95%50_ ____ 99,000 ____99,050
TH DET Al13 €2 GE€e6 6.5 100.1 99.8 98.8
TH DET Al4 <3 GCeS 1CC.5 100.9 100.8 100.0
TH DET Al4 ¢S4 96.6 10C.5 100.9 100.8 100.0
TH DET .Al4 &% GS.6 1CC.5 100.9 100.8 100.0
LEVELER 56 S54,8 55.9 96.8 97.6 98.0
55CB AMP 5 €1 STk G8.7 99,7 100.0 99.6
55[R AMP 9 £38 " GTe4 8,6 , 99,5 100.0 99,8
55(B AMP 9 ¢4 STe4 SEeb 99,5 100.0 99.8
55CB AMP S 60 ST.4 98.6 99,5 100.0 99.8
S55CB AMP 9 €1 STe4 G8.6 99,5 100.0 99,8
5S5CB AMP 7 €2 GCaT 10C.6 10l.4 101.7 101.3
5508 AMP 7 €3 6%e 7 1CC.6 101.4 101.7 101.3
HY® vS1 €4 10C.5 1Cl.3 101.9 101.9 101.1
HYR vS3 €5 GE€e2 $G.3 100.1 100.3 99.8
HYE A6T €6 S8e4 _ P2 " 10062 100.2 99,5
END FT FWD €7 3.8 5.2 96.4 - 97.1 97 .4
SUP RT FWD €8 S€.5 . $9.5 100.3 100.2 99 .4
SUP RT MILC €S 115.¢ 114.9 113.5 109.2 102.8
SUP T AFT 1¢C 1CC. € 10l.4 102.0"° 101.9 101.0
ENLC AFT 11 72.6 4.6 75.3 76 .0 76.7
SUP LF AFT 12 €, 2 $Ge4 -100.1 100.3 99.8
SUP LF MID 72 “1CT.1 1C Tl 106.6 104.5 101.0
SUP LF FWD 14 1C23.7 104.5 104.8 104.1 102.1
FM CASE 15 L $6.,9 97.7 98.1 98.0
ALTX CASE 16 R 5.7 96.7 97.2 97.2
ALTA MB 37 LI 96.6 97.3 97.5 97.1
CASE AS,A6 18 G4, 4 $5.5 9644 96 .8 96.6
CASE A5-12 i5 S2, S4.6 95.5 95.8 95,7
CASE MRAl4 €0 Sfel Gé.0 96.6 96.5 95.9
CASE VSX €1 Céo $7.3 97.7 97.8 97 .4
CASE AT,A8 €: Gk 6,7 97.6 98.0 98.0
WG V32 AFT €3 1C€.2 1C6.4 105.1 100.2 95,6
WG VS ZMAFT €4 $5%.0 1CC.1 100.8 100.6 99,7
WG VSZMFWD €€ SEL€ ' 59.7 100.5 100.6 100.0
WG V52 FWD €6 1C5.3 105.0 104,2 101.4 97 .4
WG V3 IMAFT €7 102.2 103.0 103.5 103.0 101.5
WG VS1 AFT €€ 11C. & 11C.7 109.6 104.4 98,.8
WG ALT MIC 89 $G.3 1CC.5 101.3 101.2 100.2
WG ALT CEN. SC 109. 4 1CS.4 107.4 101.0 95,3
HYBR AzS sl 101.2 _ 1C2.1 102.7 102.7 101.8
HYBR 124 G2 GEal $G.3 100.2 100.5 100.1
HYB 123 <3 Gle3 95.5 100.5 100.8 100.2
TOP CNVER <4 €€.5 8G.6 90.5 91.0 91.1
TILT STRCT 65 6G.9 1C.7 7l.6 T72.2 72.8
HTR CCNTLR Sé G€.8 5G.3 99,8 99.5 98.5
SPACE S7 -46C.0 -460.0 -460.0 -460.0 -460.0
ACTUATOR 8 63,8 4.5 65.1 65.8 6645
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INTEGRAT ICN OF THERMAL TRANSIENTS PGM 1179
APULLO 10 MISSION ANALYSIS

. TIME - TEMPERATURE PROFILE . HOURS «VS. CEG.F
NQRE JIME__SS9.100 ____ 992120 ___99,200 992¢20_____99.300
VSR 3 1 4,3 7€.5 73.3 68.7 6445
FILLSR BLK 2 £4.1 T€.2 73.0 684 6444
VSR 2 3 31,2 - 75.3 70.4 66,2 - 6244
ALTIA 4 8CeS 1445 69.2 64.8 61.0
VSR 1 5 £2.2 15.4 69.7 64.9 60 .8
XTRMA 6 L | 8Ce.1 75.8 72.0 6867
SUP LF FWD 7 €4, T1€.7 73.9 69.7 65.9
SUP LF AFT 8 €2.0 175 72.9 68.9 65.2
SUP RT FWD S £3, 16.9 71.5 66.8 62.7
SUP RT AFT 1¢C €1.8 14.9 69.2 64 .5 60.3
SHROUC A C 11 7C.8 64 o4 59.1 54,8 51.0
SHROJL F C 1z EELE  62.2 5649 52.5 48.8
SHROUC F R 113 57.1 5Ce 1 44,7 4042 36.5
SHRCUL R F 14 6S.1 62.2 5646 52.0 48.1
SHROJL L F 15 15.7 £5e5 ‘ 64a1 59.4 5544
SHROJD TOP 16 €25 55.4 49,7 . 45,1 41.1
SHROUC R A 17 1443 . 6173 6l.6 56.8 5246
SUP RC 18 €71 glel 74.8 69.1 6440
SHROUC L A 19 712.6 67.6 62.4" 57.9 5441
SHROJC F L 20 1€.2 12.1 66.8 62.1 58,40
SHROJC A L <zl 1¢.0 65.8 . 6447 60.3 5645
SHROJC A R 22 €47 6G.8 64.1 59,3 5542
LEM 3ASE 3 -16°%,8 -189.1 -206.4 -219.9 -230.9
TLY £X FWD 24 -16.C -317.5 -51.9 -63.2 -72.3
TLT EX LFT ZS -f.4 -21.6 -30.9 -37.7 -42.7
TLT =X AFT 26 -(e2 -16.9 -34,7 -46.1 -55.0
TLT EXT RT 27 -€.4 -21.6 . =30.9 -37.7 -42.7
PLT AGCALT 28 €7.5 S6elt 95,0 93 .4 91.7
PLT AS, A6 25 Ciel G544 93,6 91.7 89,7
PLT a-22 30 GT.5 S6.1 9% .4 92.7 90.8
PLT A4 ER Gie€ 6.2 94 .4 92,5 90.5
PLT A4 2 €7.6 6.2 94 .4 92,5 90.5
PLT CENTER 33 S$7.6 S6.2 94 .4 92.5 90,5
PLT CONTLK 24 S7.1 . G§5.5 93.7 91«7 89.7
PLT AS-1z a5 ¢<7.9 Gbo2 94,3 92.3 90.1
PLT A-14 3¢ STe6 GE.8 33.8 91.8 89.6
PLT A-14 7 GEel S6.4 94 .4 92 4 90.2
PLT Al4 38 SEeh 96.8 94.9 92,8 90.7
PLT A26 29 SEE 1.0 95.1 93,0 90.9
PLT A7,A8 40 S€.5 . S6.8 94,8 92.6 90.4
FREQ MOC 41 €7.5 $56.5 95.1 93.6 91.9
ALT 5SX 4; Clet €5 95.1 93,6 91.9
VeSas 55X 42 $7.6 96.3 94.6 9z.7 90.7
AMP.SW Al3 44 STet Gé.1 94,3 92,5 90.5
AMP.SW Al3 4% 97.¢ G6.1 94 .3 92.5 90.5
AMP.SW Al4 46 GE.2 Sée7 94,8 92.8 90.7
AMP.SW Al4 47 GE.23 6.7 94.8 92.8 90.7
AMFo3W Al4  4¢ GE.3 G6.6 9% .6 92.6 90.5

. AMP.SW Al4 46 GEo T $7.1 95,2 93,2 91.1
AMP.Sw Al4 5C $Ce2 7.6 95.8 93.8 91.7
AMP.SW Al4 ¢ §Cez 7.6 95,8 93,38 91.7

RY IN AERCNALT ICAL, SAN BIFGO SEPT. 11, 1969 PAGE 73




INTEGRATION OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSION ANALYSIS

. TIME - TEMPERATURE PROFILE : HCURS +VS. DEG.F
NOLE IIME__98,100 ____S9,120_____ 992200 99,220 ____99.300
TH DET Al3 €2 GTe5 $59 94.1 92.2 9042
Th C=ZT Al4 €2 GE.T S7.1 95,2 93,2 91.1
TH DET Al4 %4 S€e7 67.1 95,2 93,2 - 91,1
TH DET Al4 S5 St 5.1 95,2 93,2 91.1
LEVELER €6 SE.0Q S7.6 97.0 96 .0 94,9
558 AMP 5 &7 SE.€ S7.2 95.5 93,7 91.7
553 AMP 9 &8 $¢.0 S7.8 96,2 94 .4 92.4
55[B AMP 9 £93 $<aC $7.8 96.2 9% .4 92.4
55[R AMP 9 €0 96.C .97.8 96.2 94 .4 92.4
55CB AMP 9 €1 5.0 7.8 96.2 9 .4 92.4
55CR AMP 7 €2 10C. 2 GE.T 96.8 94 .8 - 92.6
55CB AMP 7 €3 10C.2 SE.7 96.8 94 .8 92.6
HYB VvS1 €4 $6.7 GE€.0 96.0 . 93.8 91.5
HYB VvS3 €5 GE€.8 $57.3 95.6 93,7 91.6
HYE A6T 66 G€a2 S6.7 - 94,8 92.9 90.8
ENC FT FWD €17 I G647 95.8 . 94.6 93.2
SUP RT FWC €38 GEol . S6.5 94 .7 92.7 90.7
SUP RT MID €9 Tce, 8€.9 8245 7647 71.5
SUP RT AFT 7¢C SS.€ 97.9 95,8 93,6 91.3
ENC AFT 71 173 77.8 7843 78.7 79.1
SUP LF AFT 172 GEe €73 . 95.5 93.6 91.5
SUP LF MID 73 © S7.C 92.8 88.6 84,7 8049
SUP LF FWD 14 §6,.2 5.9 92.2 8843 B84 .5
FM CASE i5 STe5 6.6 95,3 3.9 92.3
ALTX CASE 16 S€.8 ‘G6al 95.0 93 .06 92.1
ALTA MB 117 Géo3 G542 93,9 92.3 90.7
CASE AS,A6 138 Séal $5.1 93,9 92.5 90.9
CASE A9-12 19 £s1 S4.2 93.1 91.7 90.1
CASE MBAl4 €C G¢.S 53,7 92.3 90.7 89.1
CASE VSX €1 Gé.5 St.3 93,9 92.2 90.5
CASE A7,A8 €2 . 67.5 6.5 95.3 93.8 92.1
WG VS2 AFT €3 91.5 €7.9 84,6 81.5 78.6
WG VS2MAFT €4 GE.2 S6.6 94,7 92.6 904
WG V> ZMFWL €5 CE. € - 67.1 95,2 93.1 90.9
WG VS2 FWD €6 S3,2 8S.1 85.2 81.5 78.0
WG V31IMAFT &7 9G. 5 €7.2 94.8 92.3 89.8
WG VS1 AFT ¢ 63,7 8G.2 85.1 81.5 73.1
WG ALT MID €9 GE.E 96.7 94,6 92 .4 9042
WG ALT CEN SQ 9Ce 4 86.1 82.4 79.1 76.0
HYE AZ5 s1 10C. 2 G843 96.1 93.7 91.3
HYE A24 G2 9¢,1 S7.6 95.9 93.9 91.8
HYE 123 ! 5640 $7e3 95,5 93.4 91.3
TOP ZOVER S4 9C.1 9C.2 89.4 88.5 874
TILT STRCT 65 13,2 73.5 73.7 73.8 73.9
HTR CCNTLR 66 STez 5.5 93,7 91.8 89.8
SPAC:E S ~46C.C -46Ce0 -460,.0 -460.0 -460.0

ACTUATOR 58 Eiel 67.7 68.3 68.9 69.4
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INTEGRATION OF THERMAL TRANSIENTS

\POLLC 10 MISSION ANALYSIS

TIME - TEMPERATURE PROFILE

FILLER
VSR 2
ALTIH .
VSR L
XTRMA
SUP LF FWD
SUP LF
SUP RT
SUP RT
SHROUC A C
SFROJD F
SHEROJL F
SHEROJLC R
SHROJC L
SHROJUC T
SHROJC R
SUP RC
SHEDOUD L A
SHROUL F L
SHRJJD A L
SHROJULC A R
LEM BASE
TLT =X FWC
TLT X LFT
TLT £X AFT
TLT =XT RT
PLY MOLALT
PLT A5, A¢
PLT A-22
PLT A4

PLY 14

PLT CENTER
PLT CCNTLR
PLT A9-12
PLT A-14
PLT A-14
PLT Al4
PLT aAZ6
PLT A7,A8
FREQ MOD
ALT SSX
v.s. SSX
AMP.SW Al3
AMP.5wW A13
AMP.SW Al4
AMP.SwWw Al4
AMP.SW Al4
AMF.SW Al4
AMP.Sw Al4
AMF.SW Al4

RY AN AERCNAUTICAL,

22

DO Wt
O UL~ SL

IIME_ 958,250

..... 25924500
6Ca7 57.3
6C. € 57.6
5G.1 5661
57.1 54.8
5742 54.0
6.7 63.0
€ce5 5G6.4
€z.1 56.3
£6.1 - 55.8
5€¢.7 €3.5
47.1 44.8
4545 42.6
33,32 30.5
44.8 41.8
€le1 48,5
27. 8 34.8
45,1 45.9
£G6.5 5S¢4
5Ce7 47.7
£4,3 £1.0
£Z.2 5C.2
£l.6 4.5
-240.0 -241.9
=-7S.7 -€5.
=-4¢&. “4G.3
—6201 -617.7
—4€. 4 -45.3
8C.S £8.0
€71 £5.6
BELS £6.9
BE.E E€o4
8.4 €€.3
E€e4 €€.3
€Te7 €5.6
£7.9 85.7
Ele4 £5.2
8€.0 €5.8
8t.°5 E€.3
8E€.7 E6e4
8Ee2 85.9
9C.C 88.2
9C.1 t€.2
8Ea6 £6.5
§E€e5 8€e5
£E€.5 E6.5
E€.6 £6.4
e € E6.4
E€.3 té.l
BEWS €€ 7
865 €7.3
8Ce5 €1.3
SaN CIEGU

SEPT,

PGM 1179
HCURS .VS. DEG.F
292450 992200 _____99,550
54,2 51.4 48 .7
54.6 51.9 49,3
53.3 50.7 48,3
52.1 49,6 47.3
51.1 48 .4 406.0
60.4 58.0 558
56.6 54.0 51.6
56.6 54,1 51.8
52.9 50.3 47.9
50.7 48,0 45,6
42.2 39.8 37.6
40,0 37.06 35.4
28.0 25.7 23.6
36,2 36.7 3445
45,5 42 .8 40.3
32.1 29.7 27.5
43,1 40.5 38.1
51.8 48.5 45,6
44,9 42 .4 40.1
48,0 45,3 42,7
47.4 44,9 42.6
45.6 43,0 40.6
-25407 -260.7 —26600
-90.9 -95.,.1 -98.7
-51.4 -53.2 -54.,5
-72.4 -76.1 -79.3
-51.4 -53.2 -54,5
86.0 84,1 82.1
83.5 8l.5 79.4
84.9 82.9 80.8
84.3 82.2 8061
84.2 82.1 80.0
84,2 82.1 80.1
83.5 8l.4 79.3
83.5 81.3 79.1
83.0 80.8 78.7
83.6 8l.4 79.2
84.1 81.9 79.7
84,2 82.0 79.8
83.7 8l.4 792
86.2 8442 82.3
86.3 84.3 8243
84.4 82.3 80.2
84.4 82.4 803
84 .4 824 803
84.2 82.0 79.8
84.2 82.0 79.8
83.9 81.7 79.5
84.4 82.2 800
85.0 82.8 80.6
85.0 82.8 80.6
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INTESRATION OF THERMAL TRANSIENTS PGV 1179
APOLLC 1G MISSION ANALYSIS

TIME - TEMPERATURE PROFILE - HOURS .VS.e DEGSF
MODE e IIME_ 59,350 ____599,400_____ 20800 . 39,300 . . 29,220
TH BET Al3 €2 BE.2 €6.2 84.1 82.1 80.0
T DcT Al4 E£3 €€.S - E6.T 84.5 82.3 80.1
TH DT Al4 €4 88.9 8647 84.4 ' 82.2 80,0
TH DcT. Al4 S5 €E€.9 €6.7 84.4 82.2 80.0
LEVELER 56 52.5 G2.0 90.3 88.6 B6.7
5508 AMP 5 £1 BGe € E7.6 85.5 83.3 8l.2
5508 AMP 9 S8 9C.3 E8.2 85.9 83.7 81le.5
558 AMP 9 56 3C.3 88.2 85.9 83.7 8le5
55CB AMP g ¢€C 9C.3 8842 85.9 83.7 81le.5
55CR AMP G ¢1 S(C.3 88.2 85.9 83.7 81.5
5508 AMP 7 € 5Ce3 88.0 85.7 83.4 8le1l
55LR AMP 7 €3 '9C.3 €8.0 85.7 83.4 8l.1
HYB vS1 €4 8G.1 £€6.8 84.5 + 8262 79.9
HYE vS3 €5 8Se4 €1.2 85.0 82.7 80.5
HYE A€T €6 £€.8 £6.6 ' 84.5 82.4 803
END FT FWD €1 Sl.é€ 8S.9 88.1 - 86.2 8442
SUP RT FWD €8 EEe6 . tbe4 84.3 8¢ .2 80,0
SUP RT MID €S 6€.S 62.8 59.1 55.8 52.8
SUP RT AFT 7C 8S.C 6.6 84.3 82.0 79.7
ENC AFT 11 1€.4 1S.6 79.7 79.8 79.8
SUP LF AFT 12 8S.4 €1.1 - 84.9 82.6 80.4
SUP LF MID 173 © 1.4 14.2 71.1 68.2 655
SUP LF FWD 14 8C.€ 16.9 73.3 69.8 66 .6
FM CASE iS SC.€ 88.7 86.8 84,9 83.0
ALTX CASE 1€ SC.5 ‘88.8 87.0 85.1 8l.2
ALTA MB 17 €€.6 87.1 85.2 83.3 8l.4
CASE A5,A6 18 86.2 €T1.4 85.6 83.8 81.9
CASE a6-12 16 E€e5 E€a7 84.9 83.1 8l.2
CASE MBAl1l4 EC €7.3 £€5.5 83.7 8l1.9 80.0
CASE VSX €1 . Bt £6.8 84.9 82.9 8l.0
CASE A7,A8 €z SC.2 88.3 86.4 84.4 82.4
WG VS2 AFT 83 1S.¢ 13.2 70.6 68.2 65.8
WG VSZMAFT €4 £Ee.1 €5.7 B3.4 8l.1 718.7
WG VS ZMFWLE ES BE.6 ' £€.3 83.9 8l.6 719.2
WG VS2 FWD £6 14.7 1.7 68,8 66.0 63.4
WG VS IMAFT €7 Eiecz 4.1 82.3 79.9 T7.6
WG V31 AFT €3 i%e 72.1 69.4 66.9 64.4
WC ALT MIC 89 €76 85.6 83.4 8l.1 78.9
WG ALT CEN SC 122 7C.5 68.1 65.7 63.4
HYB A25 Sl BE.B E€eb 84.0 8l1.6 79.3
HYE A2¢4 52 86.5 €7.3 84.9 82.6 80.3
HYE 123 <3 £Ce1 €6.9 84.7 82.5 80 .4
TOP COVER G4 E€.3 £§5.1 83.8 82.5 81l.2
TILT STRCT 65 126 13.9 73.8 73.6 73.5
HTR CONTLR S6 ET.7 €547 83.6 8l.5 79.4
SPAC: S ~-40C.C -46C.0 =-460.0 =460.0 =460.0
ACTUATOR S8 6S.8 7C.2 70.6 70.9 71.1
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INTESKATION OF THERMAL TRANSIENTS PGM 1179

APOLLO 18 MISSION ANALVYSIS

TIVME - TEMPERATURE PROFILE HCURS oVS. DEG.F
NOCE IIME_ _SS.€0C _ _ __ 982620 _ ___ 992 100_ 99,750 _____99,800
VSR 3 1 4€.73 43,9 41.7 4044 43,2
FILLER BLK 2 4€.9 44,7 42.6 40.8 4245
VSR 2 3 4¢€.1 43.9 41.9 4C.5 " 43,7
ALTIA 4 4%,2 43,2 4142 40.0 4.9
VSP L 5 42,7 41.5 39,5 38.0 41.4
XTRMA 6 €z, 51l.6 49.6 47.9 47.5
SUP LF FWL 7 46,32 47.1 45,0 45,6 48,8
SUP LF AFT 3 4G.6 41.5 45,5 44 438 46,8
SUP RT FWD S 45.6 43,4 41.4 4042 4244
SUP RT AFT 10 43 41,2 39.2 37.6 41,6
SHROJC A C 11 £.5 33,5 31.6 37.8 71.0
SHROJO F C 12z iz, 3le4 29.6 79.0 124.4
SHROJC F R 12 21.7 16.8 18.1 . 57.1 97.5
SHRCJL R F 14 lie4 3C.5 28.6 37.8 73.7
SKROJO L F 15 18,0 35.8 33.8 44,3 71.9
SHREZUD TCP 16 2%.4 23.5 21T . 68.1 149.5
SHROJC R A 17 e . 33.8 31.9 41,2 71.0
SUP RC 18 4z.9 4C.5 38.2 4248 43 .4
SHROJULC L A 19 37.9 35.8 33,8 44,1 71.9
SHRCJC F L 2 4Ca 4 3€.2 36.1 52.7 71.0
SHROJC AL z1 4C,.72 3€.3 . 36.3 4249 6440
SHROJD A P 22 3€.4 36.3 34,3 40,7 61.8
LEM 3ASE E! -2z7C.8 -275.1 -279.0 =282.6 -285.8
TLT X Fal 24 -101.7 -1C4.3 -106.6 -10845 -110.2
TLT £x LFT  :z¢ -5¢,6 =56.6 -57.4 -58.1 -58.7
TLT EX AFT 26 -€1.6 -34.1 -85.9 -87.5 -83.9
TLT &xT RT 27 -58,6 -5&.6 -57.4 -58.1 -58,7
PLY AUCALT 23 8C.0 7€.1 76.1 T4al 72.2
PLT A5,A6 2S 17.4 75.3 73.3 T1.3 69.6
PLT a-22 10 78.8 16.8 74.8 72.8 70.9
PLT A4 i1 1¢.0 716.0 73.9 71.9 70.0
PLT A4 22 17.9 715.8 73.8 71.8 69,9
PLT CENTER 23 7€.0 75.9 73.9 71.9 70.0
PLT CONTLR 24 17.3 715.2 73.2 712 69.3
PLT AG-12 15 1€.5 14.7 72.6 7C.5 6846
PLT A-14 36 i€e5 T14.4 72.3 70.2 68.4
PLT A-14 a7 770 T4.9 72.8 70.7 68.8
PLT al4 ER: 77.5 75.4 73.3 Tis2 69.3
PLT 426 29 17.¢ 1545 73.4 7143 69 .4
PLT A7,A8  4C 17.C 14.9 72.8 70T 68.8
FREQ MOD 41 8C.2 T8e2 76.3 74 .3 T2.4
ALT SSX ¢ tCe3 78.3 76.3 7443 Tiet
Y5+ SSX 43 1€.2 16.1 T4.1 72.1 70.2
AMP.SwW Al2 44 71€.3 762 T442 7242 70.4
AMP.SW A13 45 7€.3 1642 T442 1242 7.4
AMP.5w Ala  4¢€ 177 5.5 73.4 Tl.4 69.4
AMP.Sw Al4 417 T1s7 71545 73.4 T1l.4 69 .4
AMP.5w 014 45 17.3 15,2 73.0 71.0 69.0
AMP.Sw Al4 46 T7.8 15.7 73.5 714 69.5
AMF.SW Al4 E£C T€e4 16.3 T4l 720 70.1
AMF.SwW Al4 &1 T€4 76.3 T4.1 72.0 70.1
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INTESRATION OF THERMAL TRANSIENTS PGM 1179

APOLLO 1C MISSION ANALYSIS

. TIME - TEMPERATURE PROFILE HCOURS .VS. DEG.F
NOCE  _  _____ JIME __5S9.,€0C __ __ $92€620 __ __ 29100 99,750 ____99,800
TH DET Al13 €2 7€.0 715.9 73.9 71.9 70.1
TF DT Al4 &2 176 15.8 73.6 71.6 696
TE DST Ale  £4 1746 15.7 73.6 71.5 69,6
Th JET Al4 55 176 15.7 73.6 71.5 69.6
LEVFELER ¢ £4.9 €2.9 81.0 79.0 77.1
55L3 AMP 5 £7 7.1 77.1 75.0 7340 71.1
55CB AMP 6 &8 76.3 77.1 74.9 72.8 70.7
S5CR AMP G €6 7¢.3 77.1 74.9 72.8 70.7
S5CB AMP 9 €0 716.2 “717.1 74.9 72 .8 707
5503 AMP 9 €1 7¢.2 77.1 74.9 72.8 70.7
S5L3 AMP 7 €2 1€.5 1646 7445 72.3 70.3
55CR AMP 7 €2 " 7€.9 1.6 T74.5 723 70.3
HYR V31 €4 17.6 15.4 73.3 © T1l.1 69.2
HYB V53 €< T€.2 76.0 , 73.8 71.7 69.7
HYE A6T £€ 7€.2 6.1 74.0 12.0 101
ENC FT FwD &7 €243 8C.3 78.3 76 .4 74.5
SUP RT FWD 43 77.9 . 1549 73.8 71.8 70.0
SUP T MID €S 5Cel 47.6 45,2 43 .4 43,9
SUP RT AFT 1¢C 174 1542 73.1 7C.9 69.0
ENC AFT 11 1€.7 15.6 79.4 79.2 78.9
SUP LF AFT 12 7€.1 75.9 ~ 73.8 71.6 69.6
SUP LF MID 73 T €Z2.C 6Ce5 58.2 56.0 5446
SUP LF FWC 14 €2.5 6Ce5 577 5541 53.3
FM CASE i5 1.0 75.0 77.1 75.1 73.2
ALTX CASE 1¢ d1e3 154 77.5 75 .6 T73.7
ALTA M3 17 76.5 17.6 75.7 73.8 T241
CASE AS,A6 13 8CeC 78.1 76.3 Té4e4 T2:7
CASE A9-12 1S 7¢.3 77.5 75.6 73.8 72.1
CASF MBAl4 8C 1€.2 16.4 T4.6 72.8 7T1.1
CASE VSX 81 1S.1 77.1 75.2 73.4 71.5
CASE A7,A8 €2 8Ce4 1€.4 76.4 74,5 72.6
WG VSZ AFT €3 €3.5 €l.3 59,2 57.2 57.1
WG VSZMAFT €4 T€e5 14.2 72.0 69.3 68.0
WG VSZMFWD €5 1€.6 1447 72.5 70.3 63.3
WG VS2 FWL €€ €l.C 56.6 56.3 5443 53.7
WG VS IMAFT €7 752 3.0 70.8 68.7 6649
WG V31 AFT g8 €ze1l 5649 57.7 55,7 5543
WG ALT MIC €9 7€.8 14.6 72.6 7045 68.7
WG ALT CEN SO €1.3 59,2 57.2 5544 55,6
HYE A25 51 77.C T4.7 72.5 70.4 68.4
HY E A24 G2 T€a1 15.8 73.6 1.4 69.4
HYE 423 G2 16,2 1641 74.0 72.0 70.0
TCP CIOVER S4 7¢.8 1€.4 77.0 75.7 75.0
TILT STRCT 65 2.2 13.0 72.6 72.3 71.9
HTR CONTLR <6 173 75.3 73.3 71.3 694
SPAC: S7 -4€C.C -46Ca 0 -460.0 -460.0 -460,0
ACTUATUR 53 71.3 1.5 71.6 TleT T1l.7
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INTESRATION 3F THERMAL TRANSIENTS PGM 1179

APOLLO 10 MISSION ANALYSIS

TIME - TEMPERATURE PROFILE HOURS .VSe. DEG.F
NOCE e JIME 99,650 _ ___99.800 ____99,950_ ___100,000_ ___100,050
VSR 3 1 €1s1 5€.3 63.1 66.7 69.6
FILLER BLK Z 4¢.1 54.5 57.6 60.1 624
VSR 2 3 49.1 51e0 51.9 53,2 55,0
ALTIM 4 47.5 §2.1 55.2 57.8 60.3
VSR 1 5 47.1 48.7 49,3 50.2 51.8
XTRMA € 46,7 3.0 55.6 57.7 59,2
SUP LF FWD 7 £z, 5G6.7 63.3 6643 68.7
SUP LF AFT 8 5Ce6 £3.0 54,7 56 .6 5845
SUP RT FWC S 47e2 . 55,4 61.8 66,6 70.5
SUP RT AFT 10 4€.5 5Ce3 50.8 5241 54,1
SHROJC A C 11 82.5 6Se5 67.3 70.6 75.9
SHROJUD F C 12z 162.8 1€842 165.0 167.5 170.6
SHROUD F R 13 122.5 14G.1 151.6 153,7 156 .4
SHROUC R F 14 €442 1€.1 T6.4 79.5 83.4
SHROUC L F 15 €6 TCe2 72.1 75.9 79.8
SHROUJL TOP 16 124.5 $5.9 93,2 . 97.2 102.8
SHROJC R A 17 1¢.1 . €545 65.4 68.0 71.5
SUP RC 18 3.5 €4.9 38.5 107.9 114.5
SHROJC L A 19 1.6 6640 65,6 67.9 Ti.l
SHROUC F L 20 EC.6 765 82.4 86.1 89.6
SHROULC A L z1 €€ol 6C.2 - 6042 6242 6542
SHROJUC A R 22 XN 5843 58.0 59,8 62.6
LEM BASE 23 3¢.3 153.2 194.3 192.1 190.2
TLT =X FWD 24 -1C7.3 -51.86 4.4 42.0 b4.2
TLT =X LFT z¢ -5¢, --3.0 42.0 66.3 77.8
TLT =X AFT 26 -84,3 -11.2 57.0 96 .2 115.3
TLY =XT RT 27 -5¢.C -3.0 42.0 6643 77.8
PLT A0ULCALT =23 1C.5 65.2 70.1 69,7 69.0
PLT A5, A¢ 29 £E€.2 €7.3 70.6 68.7 67.9
PLT A-22 30 £S.4 €€ 2 74.0 70.0 68.9
PLT A4 gl 6€.5 €1.3 70.5 70.2 68.8
PLT A4 3 £€3 6.1 71.0 70.0 68.7
PLT CENTER 23 EEob 67.3 71.0 70.3 68.8
PLT CCHTLR 24 678 6648 76.8 7l.1 63 .6
PLT A9-12 15 €ie1l €6,1 68.8 67.5 66.8
PLT A-14 3¢ 67.0 66.C 69.4 68.1 67.1
PLT A-14 37 67.2 E€ol 69.5 68.1 672
PLT Al4 23 676 €6.5 69.9 68.8 67.7
PLT 420 . : 677 6646 6G.8 68.6 67.6
PLT A7,A8 40 €7e2 66.2 69.3 679 67.1
FREQ MOC 41 1C.7 6S.4 69.9 6948 69.1
ALT S$SX 42 ICwd 6S.4 69.9 6G.8 69.1
VeSe SSX 413 6E.6 6.4 7043 70.3 68.9
AMP.sw Al3 44 6€.8 67.7 69.2 69.3 68.2
AMP.SW A13 45 6€.8 677 69,2 69.3 6842
AMF.SW Al4 46 €7e€ 66.6 67.8 68.6 67.6
AMP .Sw Al4 41 €78 66.6 67.8 68.6 67.6
AMP.Sw Al4 48 67+5 6€.3 67.5 6843 674
AMP.SW Al4 45 £7.8 €€e5 67.7 684 67.5
AMP.SW Al4 50 6€.2 €7.0 68.0 68.8 67.9
AMP.Sw Al4 =1 63 61.0 68.0 68.8 67.9
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INTEGRAT ICN OF THERMAL TRANSIENTS

APULLO 1C MISSION ANALYSIS

TIME - TEMPERATURE PROFILE

TH DET
LEVELER
55LR AMP
S5CB AMpP
55CB AMP
55CB AMP
5508 AMP
S55CR AMP
5508 AMP
HYEB VvS1
HYEB VvS3
HY E A&T
cNC FT FwD
SUP RT FWD
SUP RT MIC
SUP RT AFT
ENC AFT
SUP LF AFT
SUP LF MID
SUP LF FWD
FM CASE
ALTX CASE
ALTA MB
CASE £5, A6
CASE A9-12
CASE MBAl4
CASE VSX
CASE A7, A8
WG VSZ2 AFT
WG VSZMAFT
WG VS ZMFWD
WG VS2 FWD
WG V5 IMAFT
WG V51 AFT
WG ALT MID
WG ALT CEN
HY B A25
HYE 124
HYB A23
TOP ZOVER
TILT STRCT
HTR CCNTLR
SPAC:
ACTUATNR

N0 oW LwWm
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LAME.. 394850 ...

6EaE
€749
67.9
6746
15,2
€<.4
€€.S
£€.S
6E.S
6€.S
E€.E
€€.5
€7.5
€€.0
bE. €
2.7
€E.4
4€.4

SAN [DIEGO

2225900
67.5

66.7
66,7
66,7
13.4
68.1
67.4
6le4s
67.4
61.1
67.1
66.3
66,17
615
1l.1
61.4
5245
66.2
718.2
€€ 7
56.0
£3.5
7C.0
“1C.5
66,2
6G.8
6G.2
6E. 7
68.6
6G.5
5S.2
€5.6
€5.9
5G.3
€4.8
57.6
66.4
56,1
€5.17
€€.5
67.3
1443
71.3
66.9
-46C.0
11.7

SEPT,

69,6
68.6
68.7
68.7
72.8
67.7
66.8
66.8
6648
66.8
66.5
66.5
66.6
66.9
68.0
70‘0
67.9
59.0
66 .4
77.9
66.9
5802
55,2
69.5
69.7
69.4
68.9
6802
68.0
68.4
68.3
59.4
65.0
65.5
62.4
64,1
57.5
65.9
60.4
6500
65.9
66.7
73.8
71l.1
T6.4
-460.0
71.6

11,

1969

PGM 1179

HOURS .VS. DEG.F
220920 __ 100,000 ___100,050
69.1 68.1
69.0 67.9
69,0 67.8
69,0 67.8
725 7T1.7
68.1 67.7
67.1 66.7
67.1 66.7
67.1 66.7
67.1 66.7
66.8 66.4
66.8 66 .4
66.6 66.1
66.9 665
67.9 67.4
69,5 69.0
67.9 67.4
64.8 69.6
665 66,0
776 77.3
66.9 66b.5
60.6 62.0
57«2 59.5
69,7 69.3
69 .06 69,3
70.0 69,2
68.7 68.5
67.8 67.5
68,0 67.8
69.4 69.1
67.8 67.5
60.1 60.8
65.2 65.3
65.7 65.8
64 .8 66 .8
64.1 64.1
577 58.3
65.9 66,0
6l.7 63.0
65.0 64,9
66.0 65.9
66.8 66 .6
73.5 73.2
70.9 70.8
71.4 68,6
-460.,0 -460.0
71.5 71.5
PACE 80



INTESRATION OF THERMAL TRANSIENTS PGM 1179
APOLLC 10 MISSION ANALYSIS

. TINE - TEMPERATURE PROFILE - HCURS «VS. DEG.F
NODE __ _ ___ ____ IIME_JQQ;JQQ_-__LQQ;159_---lQQ;ZQQ---_LQQ;aiQ__-_lQQ4iQQ
VSR 3 1 1éwd 14.5 76.6 8046 913
FILLER 8LK 2 €b.¢€ 67.0 69.7 73 .6 87.3
VSR 2 3 573 " 601 63.6 71.7 91,2
ALTIH 4 63.C 6642 7C.1 79 .4 99,7
VSR 1° 5 €4,1 57.3 6l.4 70.6 92.9
XTRM A € 6C.4 6l.5 63.0 6842 80.1
SUP LF FWD 7 7C.7 12.5 T74.3 7742 875
SUP LF AFT 8 6C.4 €2.4 64.8 69.3 B4,7
SUP RT FWD S 14.0 1.4 81.0 86.0 96.7
SUP RT AFT 10 5€.7 56,6 63.7 69.2 87.4
SHROUC A C 11 81.5 €6.8 91.8 97.3 133.5
SHROJD F C 12 17:.¢ 175.9 177.8 164.3 177.1
SHROJC F R "~ 123 156,3 161.8 164.2 157.0 179.6
SHROJC R F 14 8.6 Gl.5 95,2 104,2 144.6
SHROJD L F 15 €3, €6.6 - 8943 97 .4 130.0
SHECJUD TNP  1¢ 1C€.4 - 112.6 115.7 152.2 22649
SHROJC R A 17 7153 79.3 83,3 95.3 135.7
SUP R(C 18 116.5  123.4 126.8 123.9 112.5
SHROJC L A 19 14.5 78.0 81.3 91.1 129.0
SHROJD F L 20 GZe8 $S.4 97.8 99 .9 125.0
SHROYC AL 21 6Ee5 72.1 . T5.7 85.5 118.7
SHROJC A R 22 . €5.9 657 73.8 84.0 119.32
LEM 3ASE 23 16€.3 186.4 186.1 207.8 209.0
TLT =X FWD 24 7€.3 82.2 84,9 87.9 97.3
TLT EX LFT 25 €Ze1 .84.4 84.8 86.5 94,5
TLT £X AFT  Zé 122.5 12645 127.2 129.6 140.3
TLT =XT RT 27 £2.7 Ehes 84.8 86.5 94,5
PLT MGCALT :z8 6€.5 68,0 69.0 69.6 70.1
PLT A5,A¢ zS 6744 67.2 70.3 69.8 71.0
PLT \-22Z :0 66,2 67.6 73.0 70.4 70.9
PLT A4 31 €7.S 672 69.8 70.9 71.0
PLT a4 32 671 67.1 70.3 70.8 71.0
PLT CENTER 23 678 6742 70.2 71.0 71.0
PLT CCNTLR 14 €7.5 : 61.0 75.3 T2.4 71.1
PLT AS9-12z 15 6€.3 €6.0 68.7 68.7 69.8
PLT A-14 26 €€.5 6642 69.3 6945 70.5
PLT A-14 27 Ea € 66,2 69.2 69.2 70.0
PLT Al4 38 €€.9 66.4 69.4 69.6 70.0
PLT A26 ig 6€.S tbats 69.3 69.4 69.8
PLT A7,A8° 40 E€eb €6.1 65,0 68.8 69.7
FREQ MOC 41 6€.5 : 68.1 68.8 69.6 70.1
ALT SSX 42 6€.5 68.1 68.8 69.6 70.0
VeSe. SSX 42 676 672 69.5 70.9 70.9
AMF.Sw Al3 44 €7.6 67.3 68.6 70.1 70.5
AMP.SW A13 45 ET.€ 67.3 68.6 70.1 70.5
AMP.SW Al4 40 6€.9 €l 674 69.3 69.9
AMP.SW Al4 47 £€.9 E€olr 67.4 69.3 69.9
AMP.5k Al4 43 6€.7 6642 67.3 69.3 70.0
AMF.5W Al4 49 €€.8 66.3 67.3 69.1 69.6

. AMP.Sw Al4 £C €71 6645 67.4 69.3 69 .6
AME.SW Al4 £1 €7.1 6€.5 674 69.3 69.6
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INTEGRATICN 3F THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS

TINE - TEM?ERATURE,PROFILE HCURS .VS. DEG.F

NODE IIME_ JQQ;199----19leiﬂ--__lQQ;ZQQ-___LQQ;ZzQ____lQQ4}Q0
TH DET Al13 52 67.5 61.3 69.1 70 T70.6
TH DET Al4 €13 €7.C . 6665 68.0 69 7 69.9
TH C2T Al4 5S4 67.0 6645 6841 69.7 69.5
TE CET Al4 55 €70 66.5 68.1 69.7 69.9
LEVELER 56 7C.8 7C.0 69.9 70.4 70.5
55CB AMP 5 &7 67.3 67.1 674 68.6 69.4
5508 AMP 9 58 6€.4 66.1 66,2 67.3 68.1
55C8 AMP 9 £9 X 66e1 66.2 67.3 68.1
55C8 AMP 9 €0 €4 "66a1 6642 67 .3 68.1
5508 AMP 9 €1 E€.4 66.1 6642 67.3 68.1
55(B AMP 7 €2 €€.C €5.6 65.7 66 .8 67.6
S5C8 AMP 7 €2 [ 6€.C . €546 65.7 66.8 67.6
HYB vS1 €4 €c.7 E5.4 66.1 © 6Tl 6842
HYEB VS3 €S €€.2 6640 66.7 67.7 6846
HY E A6T €6 €le1 67.0 ' 67.9 68.9 70.0
ENC FT FWD €17 €E4E 68.1 68.0 684 68.9
SUP RT FWD 68 67.1 67.C 67.9 69.0 1042
SUP RT MID &6 12.¢ 77.3 80.8 84 .6 89,8
SUP RT AFT 17C - £5.6 €5.4 66.0 67.2 68.3
ENC AFT 11 .17e0 167 T6.4 7642 75.9
SUP LF AFT 72 6€.1 6640 T 6646 67.7 68.6
SUP LF MIC 173 : 3,2 €4.5 66.2 68.9 72.9
SUP LF FWD 14 €l.7 63.9 66.0 68.1 T1l.2
FM CASE i5 6E.8 6€.3 68.3 69.3 69.9
ALTX CASE 16 6€.S ‘684 68.3 68.9 69.6
ALTA MB 117 6€.5 68.1 68.5 70.0 70.4
CASE AS5,A6 18 £€.2 68.0 67.9 68.5 69.5
CASE A9-12 1S €7.3 67.1 67.0 675 68.5
CASE MBAl4 &0 67.5 67.3 67.3 68.1 69.5
CASE VSX 81  6E.4 67.8 67.8 69 .4 70.3
CASE A7,A8 €2 6742 6€.9 66,7 67.1 67.9
WG VSZ AFT 83 €l.7 62.9 64,5 67.7 76.9
WG VSZMAFT €4 €f.2 ‘ €5.5 65.8 66.8 68.8
WG VScMFWD &% Ef.S 66.0 66.3 67.1 68.6
WG VS2 FWD €6 6€.5 65.9 71.3 72.9 77.6
WG VS IMAFT €7 €4.0 €4.1 64e4 65.5 67.9
WG VS1 AFT ¢€¢g £G,2 6Ce5 62.2 65.2 T4a7
WG ALT MID 89 €l 6643 667 67.7 69 .8
WG ALT CEN SC €4,.4 66.0 68.1 721 83.3
HYE A25 Gl €4, 7 , €4.6 64.7 65.7 672
HYE A24 52 €. 8 £5.8 66.0 6649 68.1
HYE a23 S3 E€. ¢ 66.6 66,9 67.8 69.1
TOP _OVER S4 1240 13.0 73.0 73.3 74.5
TILT STRCT 65 TCe? 7C. 6 70.6 70.6 107
HTR CCNTLR  S¢ 6T7.6 67.0 T4.8 72 .6 7T1l.1
SPACE S1 -46C.0 -46C.0 -460.0 -460.0 -460.0
ACTUATOR 58 il.4 71.3 Tle2 Tiel 71.1
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INTESRAT ION OF THERMAL TRANSIENTS : PGM 1179
APOLLO 1C MISSION ANALYSIS

TIME - TEMPERATURE PROFILE ‘ HOURS «VS. DEG.F

NODE __ _ . _____ JIME_10C0.250 _ __1CC.400 __ 100,450 __ 100,500 ____100,545
VSR 3 1 10z.3 111.6 121.9 130.3 134.1
FILLER BLK Z 1C1.2 112.4 122.2 129.5 133,5
VSR 2 3 167.8 119.9 129.1 134,1 136.3
ALTIH 4 11642 127.8 135.5 138.0 138.5
VSR 1 5 11z2.5 127.0 137.5 142 .8 145.0
XTRMA 6 86.9 S7.1 104.4 109 .9 112.9
SUP LF FWD 7 GE.4 1C7.1 113.5 120.0 123.4
SUP LF AFT & SE€a4 1C8.5 116.7 123.7 126.9
SUP RT FWD 9 1C€.5 118.5 126.9 132.7 135.1
SUP T AFT 10 107.3 122.7 135.3 146.0 150.5
SHROJD A C 11 156.6 174.7 202.0 233.0 235.9
SHROJD F C 12 1S€.3 21046 187.9 184.0 175.1
SHROJC F R 13 15S.6 2CS.0 201.5 197.38 187 .2
SHROJL R F 14 16¢,.1 182.6 o 192.2 190.6 179.9
SKROJL L F 15 l4€e 4 160.0 167.5 168.0 161.2
SHROJUU TOP  1¢ 2573 272.1 278.9 257.9 222.8
SHFOJC R A 17 156.2 173.7 185.5 185.4 176 .6
SUP RC 13 111.8 115.5 121.8 128.8 133.6
SHROUD L A 19 151.0 164.4 171.8 170.7 162.7
SHRUJD F L 2z0 14C.8 151.5 155.5 158.2 15442
SHROUC A L 21 135.3 152.6 "165.8 171.1 166.7
SHROUC A R 22 14242 157.3 171.8 177.7 173.4
LEM 22SE 22 15¢.0 174.2 232.5 216.8 210.4
TLT =X FwWD 24 GE€.6 G2.8 101.8 109.3 108.7
TLT =X LFT 25§ S4.8 8848 97.9 104.3 103,2
TLT =X AFT zZ6 14C.4 132.4 144.5. 152.7 150.9
TLT =XT RT 27 S4,.8 88.8 97.9 104.3 103.2
PLT AUCALT :Z8 11.4 73.2 75.4 78.0 80.5
PLT A5,A¢ 26 712.3 716.1 79.2 82.3 850
PLT A-22 20 . TZ.4 14.6 TTs1 79.9 82,5
PLT A4 El 1242 T4.4 77.1 80.1 82.8
PLT A4 e 12.3 14.5 T7.2 80.3 83.0
PLT CENTER 23 12.2 ‘ 4.4 77.0 80.0 82.8
PLT CONTLR 34 T12.4 4.6 77.4 80.5 83.3
PLT 49-1z .25 11.9 14.6 77.7 81.1 84.1
PLT A-14 16 1266 154 78.6 82.0 85.0
PLY a-14 a7 71.9 144 77.5 80.8 83.8
PLT Al4 28 T1.¢€ 14.0 76.9 80.1 83.1
PLT A26 - 36§ 11.4 73.8 7647 79.9 82.9
PLT a7,A8 40 il.6 14e2 77.3 80.7 83.8
FREQ MUN 41 1.2 73.0 75.2 77.8 803
ALT SSX 42 11.2 12.9 75.1 77.7 8042
VaeSs S5X 43 .1 7442 76.8 79.8 B2eb
AMP.SW Al3 44 12.3 14.9 77.8 80.9 83.6
AME.SW A1l3  4¢ 12.3 14.9 77.8 80.9 83.6
AMP.SW Al4 46 11.5 73.9 76.9 80.2 83.2
AMP.SW Al4 41 71.5 73.9 76.9 80.2 83.2
AMP.SW Al4 438 1.8 4.4 77.4 80.8 83.8
AMP.3Ww Al4 45 1l.2 13.5 7644 79.6 82.6
AMP.3w Al4 5C 1C.9 73.0 75.7 78.8 81.8
AMP . 5w Al4 51 1C.9 73.0 75.7 78.8 81.8
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INTEGRATICN O3F THERMAL TRANSIENTS ‘ PGM 1179

APOLLO 1C MISSIGN ANALYSIS

. TIME - TEMPERATURE PROFILE - HCURS .VS. DEG.F
NOQE _ _  _ ____ JIME_ lQL;;EQ----lQQtﬁQQ_..-1QQL&QQ-___LQQ&EQQ-___LQaaﬁiﬁ
TH DET Al13 52 12.6€ 78. 8l.4 84.1
TH CET Al4 €3 11.3 73 6 76. 4 79.6 82.6
TH DET Al4 4 ile3 13.6 T6.4 79.6 82.6
TH DET Al4 &5 71.3 713.6 76.4 79.6 8246
LEVELFR £¢ 7C.8 711.5 72.6 74,2 75.9
55CB AMP S5 1] 7l.1 13.6 76.6 79.3 82.7
5508 AMP 9 &g €Se5 11.7 T4.4 T «b 8046
55CR AMP 9 £9 £S.5 11.7 T4e4 77 .6 80.6
55CB AMP 9 &C 6S.5 -Tla7 T4e4 77.6 80.6
55[R AMP 9 ¢] €%.5 1.7 T4.4 77.6 80,6
55CB AMP 7 €z 66.2 1.6 T4.7 78.2 8l.5
5503 AMP 7 €3 . 6S.2 . Tleb T4.7 78,2 8l.5
HYB VvS1 €4 12 73.1 T76.5 . 8042 83.5
HYE VS3 €5 1Ce 4 12.8 75.8 79.1 82.2
HYE A6T €6 Tz.1 14.9 ‘ T8a1 814 84,2
END FT FWD €7 655 114 73.3 - 75.5 77.8
SUP RT FWD €€ 1244 15.3 78.5 81.8 84,7
SUP RT MID ¢ T4 1C6e1 114.7 12242 127 .4
SUP T AFT 7¢ 7C.5 73.4 76.8 80.5 83.9
ENC AFT 11 i5.8 157 75.7 75.7 75.9
SUP LF AFT 72 7C.5 73.C - 76.0 79.3 82.4
SUP LF MID 13 78.8 85.7 92.7 99 .4 104.7
SUP LF FWL 174 15.8 81.3 87.4 93.9 99,7
FM CASE i5 7CS 12.5 T4.6 77.0 79.4
ALTX CASE 7¢ 7Ce7 T2 2 74.1 76.5 7847
ALTA MB 17 11.¢ 735 75.9 78 .6 81.0
CASE A5, A6 18 71.0 73.0 . 75.4 78.1 80.6
CASE AG-12 18 iC.C 72.1 T4.6 774 80 .0
CASE MRAl4 &C 11.5 4.1 77.0 80.1 82.8
CASF VSX €1 ile4 73.2 75.5 7842 80.7
CASE A7,A8 €2 . €%.3 71.¢2 73.6 76.5 79.3
WG V32 AFT €3 €€.0 3.5 99.7 104.3 107.2
WG VSZMAFT ¢4 11.7 75.C 78.5 82.2 85.4
WG V32MFWD €5 7Ce9 ' 73.9 T7.4 8l.1 84.5
WG VS2 FWD €6 84.3 S1l.2 98.1 105.1 110.0
WG VS1IMAFT €1 115 15.8 80.3 84.6 8842
WG V31 AFT §8 . € 5.2 103.0 108.7 1122
WC ALT MIT 89 1¢e9 76,6 B80.4 84.2 87.2
WG ALT CEN SC G3.23 1Cl.2 107.3 110.8 112.6
HYE a2s S1 6S.8 13.4 77.3 8le.4 8540
HYE 124 G2 7C.1 ' 12.8 76.0 79.5 8247
HYE A23 <3 711.5 14.6 78.1 8l.6 B84 .7
TOP ZOVER G4 1¢.5 76.2 82.2 85.3 88.0
TILT STRCT 65 11.0 1.5 72.1 72.8 73.5
HTR CCNTLR G¢ 1243 14.5 77.3 80.4 83,2
SPACS S7 -46C.0 -46C.0 -460.0 -460,.0 -460,0

ACTUATOR S8 71.C 71.0 71.1 71.2 T1.4
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INTESRATICN OF THERMAL TRANSIENTS PGM 1179

APCLLO 1C MISSICN ANALYSIS

TINE - TEMPERATURE PROFILE HOURS oVSe DFEGSF
NCC=E . JIME_ 100,282 _ __1CC.550_ ___109+,600_ __ 100,050 ___100.700
VSR 3 1 13¢,1 134.3 134.1 133.3 131.9
FILLIK BLK 2 132.5 122.8 135.1 135.7 134.8
VSR 2 3 13¢€,72 136.4 136.5 135.2 133.9
ALTTA 4 13¢.5% 136.5 138.1 137.3 1364
VSEK 1 c 145.0 145.2 145.3 143 .5 141.3
XTEM A £ 112.9 113.2 11542 11747 119.7
SUP LF FwCl 7 lize b 123.6 124.1 12442 12442
SUP LF AFT 3 12¢.9 127.1 127.7 126..9 126.6
SUP RT FWC 3 13,1 13%.2 135.9 134.5 133.1
SUP RT &4FT 13 15C.5 15C.7 15C.5 145.6 141.5
SFRJIJC A C 11 23¢,¢ 235.2 218.1 186.8 176.1
SFRIJC F C 12 17%.1 1712.7 156.0 143 .4 135.7
SHRIJC F R 13 16742 1€%.8 1665.1 16440 15342
SHECJL R F 14 17¢.6 17€.3 . 1%9.9 143 .4 142.6
SHROIC L F 15 1€1.2 16C.0 145.7 137.9 133.3
SHEDJC TCP 16 cZze b 218.1 172.2 153.6 143.5
SKRTJD R A 17 11€.6 1i%.3 159.8 15040 14445
SUP R 18 132, 134,2 136.9 136.7 134.8
SFEZJL L A 1S 16247 LElaS 147.3 139.2 134.5
SHROJC F L 29 164, ; 1£2.4 l43.1 137.6 133.8
SFEIJL A L 2 16€.7 1€5.9 154.9 145.7 142.0
SHROJL A R 22 1744 172.6 161.7 15240 147.6
LEM 2ASE E 21044 2CG.8 220.0 259.7 257 .4
TLT =x FwdD <24 1CE.7 1Cé.6 107.3 121.1 133.3
TLT X LFT  2s 102.2 1t2,0 101l.8 115.0 125.6
TLT =X AFT  Zé¢ 156 15Ce6 148.8 166.1 179.4
TLY 2XT RT 21 102.2 103.0 101.8 115.0 125.6
PLT 4CCALT 23 £Ce5 8le1 86,2 91.3 96.1
PLT A4», A6 5 ge,.C £€.2 93.1 98,2 102.7
PLT a-:2 1 £2.5 €. C 93.6 99.5 104 .8
PLT A4 ER| £Ze8 83.7 92.0 99,2 105,.3
PLT 14 32 £2.0 84.6 92.9 100.0 106.1
PLY ZENTFR 23 Ezok , 33.8 92.6 99,3 105.9
PLT .CNTLR 34 32,2 £€.3 100.0 107 .5 113.2
PLT 16-12 25 e, 1 £5.3 92.3 98,0 173.1
PLT 1-14 1¢ £€.C £€42 94,0 100.1 105.5
PLT 2-14 37 £2.8 £5.0 92.8 99,0 104.5
PLT V14 28 £2.1 €443 92.4 99 .1 105.0
PLT Aco6 £ 3246 £4.42 92.1 98.7 104 .5
PLT Af,A8 40 £2.€ . €5.0 2.6 9.3 104.4
FREL MOC 41 EC2 ECo T 85.7 9C .8 95,6
ALT SoX >, 3Caez ECe 6 3546 G0 .6 95,5
VeSe SSX 4 £2e6 £1,2 9l.6 G4 8 104.9
AMFosw Al2 44 £€2.6 84.0 9Ue 4 95,49 100 .6
AME. 3w AL3 45 £3.¢€ €440 310.4 95.9 100.6
AMP 5w 814 4¢ £242 83.6 90.2 96.7 102 .4
AMP.Sw Al4 41 €22 €3.0 90.2 96.7 1024
AMF.3wW Al4 4 £2.8 £44¢ 0.4 97 .2 102.9
AMF.sw Al4a 45 Eiekb 81,1 3946 96.1 10i.9
AMFo3A4 A14 50 £1.8 €242 88.9 95.06 101.7
AMFosn Al4 €1 B8 €2.2 3849 95 .6 101.7
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INTEGRATICN OF THERMAL TRANSIENTS PGNM 1179
APOLLC 10 MISSION ANALYSIS

TIME - TEMPERATURE PROFILE HCURS VS, DEG.F
NOLE _ JIME_1CCe245 100,520 __ _1UQ.000 ___10Q.650____100,700
T C2T Al13  S¢ £4.1 £4.5 9l e4 96.7 i0le4
TH DIT 214 £33 tze€ £€3.C 90.6 97.5 103.5
TH NDET Al4 <4 £2.6 ~ 83.1 90.7 97.6 - 103.6
TH DET Al4 =5 €246 g€3.1 90.7 97.6 103.6
LEVELER 6 1496 1642 75.9 84,4 89,2
558 AMP 5 £ €241 £€3.1 87.3 91.8 96.1
55CR AMP 9 &3 ECe6 8C.9 85,3 90,3 95.1
S5CR AMP 9 £g 8Ca6 8C.9 8543 S50.3 95.1
5508 AMP § &0 8Cl€ .8C.9 35.3 90.3 95,1
5508 aMP G €1 3Ce6 8Ce9 35.3 9043 95,1
5503 aMp 7 €2 1.5 £l1.9 86.5 91.7 96,.8
55[R AMP 7 €3 €1,5 €1.9 3645 L} 96.8
HYE VSl ¢4 £2,5 €3.9 89.3 . 94,56 99,7
HYE VvS3 €S £l €2.6 87.7 92.8 97.6
RYE 16T €t £443 €447 ‘ 89.5 94 .0 98,2
ENC FT FWD &7 i7.8 7€.1 8l.3 . 85.0 89 .0
SUP 2T FpD €€ X £5.0 89.8 94,3 98,5
SUP RT MID S 1274 127.9 131.9 134.0 13447
SUP RT AFT 7¢C £2.6 €4.3 89,6 94,9 99,9
ENC AFT 71 155 i%.9 76.2 7647 77.4
SUP LF AFT 12 £Ze4 €2.8 . 37.8 92.9 97.7
SUP LF MIC 13 1C4.7 10542 i10.8 115.5 113.9
SUP LF FWC 14 $S,.7 1CC.3 105.7 110.1 il3.4
FM CASE i5 i€ed 15.7 83.6 8.3 93,1
ALTX CASE 16 1¢.7 1G.0 82 .4 86.5 91.0
ALTA MR 17 £1.C €le3 86.3 91.7 96.5
CASE A5, A6 13 8Ca 6 8Ce8 34.0 87.7 91.7
CASE A6-12 15 BC.0 £Ce3 83.5 87.1 90.9
CASC MBAl4 €C £2.8 3,1 3646 90.5 94,5
CASE V3X €1 €Ce? 8le0 85.5 91.2 96 .8
CASE AT7,A8 €2 716.3 75.6 82.9 86 .8 91.0
WG Vsz AFT €3 1L T2 1CT7e5 110.0 112.1 113.9
WG VoZMAFT 24 £fe4 £5.8 89.5 93,6 97.6
WG VS ZMFWD €€ £445 - €4.9 88.7 92.8 96.9
WG YS2 Fwl €6 11C.C 11 Ce% 113.3 115.0 11642
WG V3 i1AFT €1 3€.2 EEL6 92.5 9647 100.7
WG VS 1 AFT €8 11242 112.5 i15.1 116.9 118.2
WC ALT MIC 89 £7e2 €7¢5 90.7 94,1 974
WG ALT CEN SO 11z.¢€ 112.8 114.2 115.5 116.7
HYE 225 S1 £€.0 ES.4 3G.6 94,1 98.6
HYB Ac4 S €247 83,0 87.1 91.5 95,8
BY E Acs G3 4.7 £€3.0 8846 92.3 96,1
TUP CAOVER S4 £€.C EE.3 90.8 93,0 95,0
TILT STRCT 65 12e5 735 T4.4 75.3 76.3
HTR ZUNTLR Sé6 £2e2 £€5.2 99,5 107.1 112.9
SPAC: S7 -46C.0 -4¢Ce 0 -460.0 -460.0 -460.0
ACTUATOR S8 Tle 1.4 71.7 72 40 72.3
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INTEGRATICN JF THERMAL TRANSIENTS PGNM 1179
APJLLC 1C MISSION ANALYSIS
TIME - TEMPERATURE PROFILE HOURS VS, DEGWF
NOLE _ ______ JINE_JCC.d0C _ __1CCe8CC __ _1UQe852_ ___ 100500 ___1lUu,95¢C
VSR 3 1 13C.0 127.4 12443 l11€.6 115.0
FILLSR BLK 2 122.5 1:1.8 12S9.6 121.4 115.7
VSR 2 3 122.8 131l.4 129.6 121,3° 1lo.5
ALTTA 4 13%.6 13443 132.6 122.1 113.3
VSR 1. 5 136G. € 137.8 135.8 126 .6 121.0
XTEMA ¢ 121.3 122.1 12242 11647 110.9
SUP LF Ful i 12246 122.9 121.5 117.5 il3.5
SUP LF AFT 8 12¢6.7 12€.4 125.6 121.1 116.5
SUP RT Fwl S 131.7 13Cel 128.1 122.38 115.0
SUF RT AFT 10 136 .2 127.3 135.3 131.1 127.7
SFRCJL A C 11 171.¢ lo€.4 165.1 177.7 197.2
SFrIJL F C 12 12¢.1 122.9 118.1 12645 143.6
SHKOJC F R 12 151.4 l44.1 137.7 12648 136.4
SHEOIJC R £ 14 13€.C 123.7 129.7 139.5 153.2
SFROJC L F 15 126.2 12%.3 i2l.5 134 .4 146.8
SHRCJUC TCP 16 li€a1 126.9 124.8 195.8 235.9
SERIJL R A 17 14Ce2 13€.3 132.8 145,1 150.2
SUP RC 13 12:.C 128.6 125.0 121.5 113.0
SHKCJC L A 13 13C.6 127.6 124 .6 130.4 147,38
SHROJC F L zC 13¢. 2 12€e4 12247 131.7 13340
SHFOJL A 21 136.2 13€.8 13442 141.3 147.9
SFRUJL & R 22 l44.5 141.6 13848 145.7 151,.2
LEM 3ASE ¢ 3 25142 24C.0 2301 -1.9 -100.1
TLT X Fwul 24 12¢€¢.5 134.7 129.4 9% .4 43,4
TLT X LFT  z€ 12€.C L2E.4 120.5 8743 41.9
TLT £x AFT 4 182.0 17€.1 171.5 127.3 6647
TLT EXT RT 27 128.0 12%.4 12C.5 87.3 41.9
PLT ACSALT 238 16C. 7 105.0 109.0 112.5 115.2
PLT 15, A¢ 23 1C€.56 11C.8 114.3 117.0 113 .8
PLT 1A-22 2C 10¢€.¢ 114.0 118.0 121.3 123.8
PLT 14 il 11C.¢ 1153 119.5 122.9 125.4
PLT A4 :2 111.4 11661 120.3 123.7 i26.1
PLT CENTER 33 111.2 115.9 120.0 123.4 125.9
PLT CCNTLR 14 118.2 122.6 126.4 129,6 131.7
PLT A6-12 2g 107.8 112.0 115.7 11847 120.8
PLT A-14 i¢ 11C.2 11445 118.3 127 o2 123.1
PLT A-14 17 1C<.5 113.9 117.8 121.0 123,2
PLT als4 13 11Gs 2 114.8 118.9 122.3 124 .8
PLT 126 . 25 1C<.8 1l4.4 1138.5 122.0 124.5
PLT A7,4¢& 43 1S4 112.8 117.8 1211 123.4
FREQ ™Mub 41 1CCa2 15445 1C8.5 112.1 1l4.9
ALT 55X 4 7 1201 1C4.4 108.5 112.0 114.9
VeSe S35X 4 11C.3 115.1 119.3 122.3 125.4
AME.SW Als 44 1C¢.C 1CS.0 112.7 115,38 117.9
AMEosw AL3 45 10¢.C 1¢S.C 112.7 115.8 117.9
AMP.3a 814 46 1Cie4 111.9 115.9 119.3 121s7
AMF .54 Al4 41 1CTe4 112.0 116.0 119.3 121.7
AMFosw Al4 42 1C7.5 112.4 116.3 119.6 121.9
AMF.Sw Ala 45 1CTi.1 111.7 115.% 119.3 121.8
AMF.5a Al4  5¢C 1Ciec 112.1 1l16.4 120.1 123.0
AMP.5w 814 £} 1CTe2 112.1 116.4 12041 123.0
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INTEGRATICN SF THERMAL TRANSIENTS : PGNM 1179

APLLLJ 1C MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE HCURS +VSe DEG.F
dOLe TIME_1CC.350 __ _1&Ca500 1000850 ___1U0900____ 100950
TH DT AL2 £ 1C%.7 1CS.7 113.3 116.3 1133
TH DT 214 €2 1C€.6 113.6 117.8 121.4 124.0
Th D57 Al4 €4 1CS.C 113.7 117.9 121.5 ° 12441
TH CCET Al4 55 1C<.C 113.7 117.9 121.5 124.1
LEVILER Sa S4¢.1 G€.9 103.5 107.9 111.8
55C3 A4P 5 &7 10Ce1 102.9 107.5 110.7 113.1
5503 AMP 9 £3 5¢.7 104.0 108.0 l1l.6 11445
55[R AMP § £3 $¢,.7 104.0 108.0 111.0 ll4.5
55C3 AMP 9 ¢¢ CE 104.0 108.0 11l.0 il14.5
S5(R AMP G €] $C. T 1C4.0 108.0 1116 114.5
5503 AMP 7 &2 1Cl.6 1CEa1 110.3 114 .0 117.0
55CF aMp 7 €2 1C1.6 10€.1 11C.3 114.0 117.0
HYR VSl €4 1C4.4 LCEaT L1247 11642 113.8
HY3 V53 €5 1C2:2 1064 110.2 113.6 1l6.1
HY £ A€T €6 10262 1C5.9 "~ 109.3 11Z 43 114.3
ENL FT SwWD €1 Gz.1 <7.1 10l.1 - 104.8 108.0
SUP T FwD €8 192.4 1Cé.1L 109.4 112.3 114.3
SUP T MIC &6 134.4 132.5 132.0 129.3 i124.¢
SUP <T AFT  icC 104.5 1C€.9 112.8° 11642 il3.8
ENC AFT il 1€.2 16.1 3Ce 1l 8l.1 82.3
SUP LF AFT 72 10242 iCé.4 11042 1135 116.1
SUP LF MID ]2 “121.5% 123.3 124.5 124.7 123.7
SUP LF FWL T4 11€.C 117.8 118.8 119.0 118.3
FM CaSE 15 Sied 1C2.¢C 106.1 109.7 112.8
ALTX (ASE i G4 $G.6 103.6 107.2 110.3
ALTA M3 17 1Cl.1 105.¢ 109.1 112.4 115.0
CASE L54A6 18 St.é $G..4 : 103.0 106 .2 103.8
CASE £9-12 1% <4,7 GEeH 102.0 105.2 107 .8
TASE MEAL4  3C SE€.4 1C2.1 105.6 108.06 110.9
CASE vS§X 2] N op P -L 1CE€.5 110.6 114.2 117.0C
CASE 27,88 E; SE.2 SGe4 103.4 1069 110.0
WG V>z AFT €3 115.8 117.4 118.6 117.4 115.9
WG VSZMAFT €4 1C1.5 105.2 1C8.6 111.4 113.5
AC V32MFWL €5 106C. S "~ 1C4.6 108.0 111.0 113.3
WG VS2 WD €€ 117.1 1175 1175 lloe> 115.0
WG V> IMAFT €1 1C4.7 1C€.4 111.8 114.7 116.6
WG VS1 AFT s8¢ 116.¢ 121.0 122.1 121.1 119.0
WC ALT MIL 35S 1CC.7 1C3.8 106.8 109.3 110.8
WG ALT CEN. 6C 11€6.C 115.0 119.6 116.5 112.4
HYE 425 51 1Cze5S 1Cée9 110.7 114.0 116.5
HYE 424 S 1CCs1 1C4.1 107.7 111.9 113.6
HYE A/ G2 LA 103.1 106.3 109,34 111.3
TCP LVEK <4 T R 19.9 10143 102.3
TILT STRCT <5 173 1€.4 79.5 0.6 Bla5
HTR SCWNTLR  S¢ 117.6 12254 126.1 12¢,3 131.5
SPACS <7 -46C.C -46C.0 -46C.0 “46040 -460.0
ACTUATHR S % 128 13.3 73.9 T4.5 75.1
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INTEGKRATIEN CF THERMAL TRANSIENTS PGM 1179
APULLO 1C MISSICN ANALYSIS

TIME - TEMPERATURE PROFILE HCURS .VS. DEG.F
NOLE JIAE_1Cl.CoC____1Cl,.031
VSR 3 1 112.3 111.9
FILLZR BLK 2 112.4 l112.1
VSR 2 Z 114.8 113.1
ALTIV 4 1Ct. € 1C¢é.6
VSR L | p 118.9 11£.8
XT kM4 £ 1C7.0 1C¢c.
SUFP LFr +wWD i 111.0 1CG.2
SUF LF AFT 3 11247 111.0
SUP RT FWLC S icc.8 LC&.8
SUP T AFT 19 12845 122.0
SHFEOIC A C 11 158, 2 1€3.1
SFRCIC F C  1e¢ 15¢.1 L44.>
SRROIJC F R 12 13S.4 12€.6
SE&IJJE R F 14 154,17 l4C.4
SHEQJL L F 15 la€.2 13€6.3
SHEZJL TOP 16 23,6 LEE.3
SHROWYL R A 17 15€ec 14C. 6
SUP RC 13 114,32 111.8
SEFRCJL L A 15 14¢.2 127.¢C
SREOJU F L 20 13¢.C 126.0
SHEROJL A L 21 14¢.7 131.3
SHRIJC A R 22 - 14€.9 134.3
LEM 2ASE ¢3 -14¢€.5 -1¢€%.8
TLT =X Ewl ¢4 €.2 -€.3
TLT :Zx LFT  ¢¢ 12.2 - Ce8
TLT =X AFT Z¢ 2143 Se6
TLT 2XT RT 21 12.2 C.8
PLT AUCLCALT 23 117.5 L1LR.7
PLT 15,46 ) 12C.z2 121.0
PLT A-c¢ 3C 1ze.7 12667
PLT 44 21 ©127.3 12€.3
PLT 14 P 12€.0 126.C
PLT CceNTER 23 1ci. €& 12€s7
PLT CCONTLR 24 122.4 © 13402
PLT 249-12 35 lcea5 122.3
PLT 23-14 36 124.7 12£.6
PLT 1-14 v 124.6 12€.8
PLT Al4 id le€.€ 127.6
PLT \co iy 12€.4 127.3
PLT 17,A8 40 lcc.1 12€.0
FREq ML 41 117.2 ~ 11€.5
ALT 535X 4¢ 117.¢ L1E.4
VeSe 55X 42 127.3 12843
AMP .S AL3 44 116.5 12C.4
AMFo>w A12  4E 115.5 12C. 4
AMP.Sw Al1l4 <o 1eZ2.5 124.5
AMF.Sa 8414 41 122.¢€ 124.5
AMF.sWw Al4 43 122.1 124.6
AMFesw A1l4 46 leza 12447
AMFesw Al4  EC 1cfel 12€,2
AMFL.oW Alg E1] 12€.1 12€.2

RY AN AZROCNAUTICALy SaN TIESO SEPT. 124 1969 PACE 89




INTECGRATICN SOF THEKMAL TRANSIENTS PGM 1179

APGLLO 1C MISSION ANALVYSIS

‘ TIME - TEMPERATURE PRUFILE HCURS oVSe. DEC.F
NP JIvME_101.C0C _ __191.031
TH Cel Al3 €2 115.8 12C.6
TH CIT 214 <2 12646 126.5
Tk DIT Al4 €4 12640 127.0
Th DT Al4 E5 1264C 127.0
LEVEL £ 56 115,72 117.2
55CN AMD 5 &7 114.¢ 115.8
55(R AMP 9 €3 1le.8 118.0
5503 AMP G 5% 11¢.¢ 11640
$5CR AMP S & 11L€.8 11€.0
5503 AMP § €1 11€6.8 11€.0
5503 AMP 7 €2 115.3 12C.5
5503 AMP 7 €3 11¢.3 12C.5
HY = /S 1 ¢4 12C. € 121.9
HYE V53 €5 11€.2 11S.2
HYE 26T 66 115.5 11646
ENC T FWC &1 11C .8 112.3
SUP T FWD 68 115.¢6 11€.6
SUP T 410 &6 1:C.3 117.9
SUP T AFT 19 12Ca E 121.8
ENL AFT 11 £3.4 4.l
SUP LF AFT 72 1i€.1 115.2
SUF LF MIL i3 12241 122.2
§UF L" Cvir _ll( 11703 116.6
FM €15t T 115.3 116.6
ALTX CASE i€ 1159 Ll4.5s
ALTa MU 71 117.2 116473
CASE Ab, A6 18 111.¢C 112.2
CASE 2$-12 19 11C.1 111.3
CASE uAl4  EC 11:.9 114.0
CASE V53X £ 116.2 12G. 3
CASE 27,88 £ L1Z.¢€ 112.9
WG V2 AFT &3 11€.1 116.1
WG VocMAFT 24 116, 11643
WG V3c4EWD €5 11502 - 116.2
AG V32 FWD €& 11¢.3 114.1
WG Vs LMAFT €1 118.1 115.C
WG Vi1 AFT &€ 11£.5 L1€.3
WC ALT MIN S 111.9 112.4
WG ALT CEN 30 11C.5 1CS.7
HYE ac¢> B 118.4 i1S.4
HYE 1.4 G2 115.¢ [16.7
AYE 125 52 licot 113.5
TGF SCVER €4 1C4.4 1CE.1
TILT STRCT  §5 £ .4 3.0
HTK JUNTLR  Sé 123,72 134.0
SPACE S 1 S EELwD —46C.0

G 8 7% .0 1643

ACTUATOR
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179

APOLLO 10 MISSION ANALYSIS

TIME - TEMPERATURE PROFILE HOURS .VS. DEG.F
NOCE _______TIME_ 10Ja€31____1Cl.C50 ___101.100 ___101.150 ___101.200
VSR 3 1 111.9 11C.5 105.0 98.7 92.7
FILLER BLK 2 11z.1 11C.8 105.2 98.7 92.5
VSR 2 3 112.1 111.0 103.9 96,7 90,3
ALTIM 4 1C€.6 104.8 98.8 92.4 86 .6
VSR 1 < 116.8 1l4.4 106.3 98.1 90.8
XTRMA € 10¢.0 1C3.7 99,7 95.6 91.6
SUP LF FWC 7 1C€.2 1C7.5 102.0 96 .4 91.2
SUP LF AFT 8 111.0 1C€.6 101.9 95.9 90.6
SUP RT FWC S 10€.8 . 1C4.9 99.8 94,0 88.4
SUP RT AFT 10 122.C 118.1 107.1 Q7.7 90.0
SHROULC A C 11 16Z.1 136.7 104.5 87.6 77.9
SEROQULC F C 12 . 144.5 132.0 102.5 85.4 715.4
SEROUC F R 12 12¢.6 11€.¢ 88,5 . T2e1 62.2
SHROUC R F 14 14C. 4 12¢€6.8 99.8 84.6 75.2
SHKOUC L F 15 13¢.3 12¢%.1 104.3 92.1 83.7
SHROQUL TOP 16 16€.3 1£4.6 105.6 82.6 70.1
SHROUC R A 17 14C.S 12€.0 105.0 91.4 82.1
SUP RC 18 111.8 1CS.9 104.0 97.7 91.5
SEROULC L A 139 127.0 12£.6 103.8 91.0 B2.4
SHROUL F L 20 12S.C 12C.3 104.2 93.8 86.2
SHROUC A L ¢l 121.3 121.2 - 103.7 G2.5 84.6
SHROUC A R 2z¢ 13¢,2 123.8 105.5 93.5 84.9
LEM BASE 23 -1€¢.8 -17¢%.4 -196.0 -211.6 =224.0
TLT X FWD 24 -£.3 -1¢€.9 -35.4 -49,5 -60.5
TLT cX LFT 25§ (.8 - =£53 -17.8 =26 .4 =-32.5
TLT X AFT 26 C.€ Cebd -18.6 -32.8 -43,5
TLT EXT RT 27 (.8 -5.3 -17.8 =26.4 =32.5
PLT MOCALT 28 11€8.7 11€.4 117.4 116.1 114.5
PLT A5, A6 29 1z21.0 118.8 116.4 114.5 112.5
PLT A-22 30 1267 122.3 119.5 117.2 114.9
PLT A4 2l 128.3 126.6 122.6 119.2 116,1
PLT A4 iz 126.0 126.7 122.6 119.2 116.1
PLT CENTER 3 12€.1 12¢.7 122.4 119,.0 116.0
PLT CCNTLR 34 134.2 127.8 120.8 117.3 114.5
PLT AS9-12 35 12732 121.6 119.3 117.1 114.8
PLT A-14 3¢ 12%, 123.4 120.1 117.3 114.7
PLT A-14 17 12¢.8 123,6 120.7 118.0 115.4
PLT Al4 2E 127.¢€ 128.5 122.2 119.2 116.4
PLT AcE 39 127.3 12¢.3 122.2 119.4 116.56
PLT A7,A8 40 12¢.C 124.0 121.3 118.8 116.1
FREQ MOD 41 11€.5 ‘ 11¢.4 117.5 116.2 114.7
ALT SSX L 11€.4 11€.4 117.5 116.2 114.7
VeSe SSX 43 128.3 12¢.9 122.9 119.4 116.4
AMF.SW Al13 44 12C. 4 1L6.9 117.3 115.3 113.3
AMP.Sw Al3 4% 12C. 4 116.9 117.3 115.3 113.3
AMP.Sw Al4 4¢ 124.5 124.2 121.5 118.7 116.0
AMF.SW Al4 47 12¢4.5 124.2 121.5 118.7 116.0
FAME.SW Al4 48 124.¢ 124.3 121.5 1i18.6 115.8
AMP.Sw Al4 46 124.7 124.5 121.9 119.2 116.5
AMP.SW Al4 5sC 12¢.2 L2€6.C 123.5 120.6 117.8
AMF.Sw Al4 s1 12¢.2 126.0 123.5 120.6 117.8
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INTEGRATION OF THERMAL TRANSIENTS PGM 1179
APOLLC 1C MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE HOURS oVSe. DEG.F
900E JIME_101.C21 ___1C1.C50 __ _1Cls100 __ 101,150 ___101.200
TH DET Al3 s2 I2C.¢ 116.7 117.0 115.0 113.1
TH CET Al4 €3 12€.5 12¢.3 122.9 119.9 117.0
TH DET Al4 &4 127.0 12642 122.8 119.8 116.9
TH DET Al4 <=5 127.C 12€42 122.8 119.8 116.9
LEVELER 5¢ 117.2 118.0 118.7 118.6 117.9
S5(8 AMP 5 €7 115.8 11€.2 115.7 114.6 113.2
SS5CR AMP G 5§ 118.C 118.5 118.5 117.7 116.3
55CB AMP 9 59 118.0 118.5 118.5 117.7 116.3
S5CR AMP S 60 118.0 11€.5 118.5 117.7 116.3
55{B AMP G €1 118.0 " 118.5 118.5 117.7 116.3
55CB AMP 7 €2 12C.5 121.1 121.0 119.9 118.1
S5LR AMP 7 €3 12C.5 121.1 121.0 119.9 118.1
HYE VS1 €4 121.6 121.9 121.0 - 119.4 117.3
HYE VS3 €5 1192 116.3 118.7 117.5 115.8
HYE a6T €6 116.¢ 11€.5 115.5 114.2 112.7
ENC FT FWC €17 112.3 " 113.0 114.3 114.5 1l4.1
SUP RT FWD €& 116.6 11€.5 115.4 114.1 112.5
SUP RT MIC €6 117.9 11€.4 111.9 106.4 100.5
SUP RT AFT c 121.8 121.9 120.9 119.3 117.1
ENC AFT 11 £4.1 E4.6 85.6 86.5 87.4
SUP LF AFT 72 11S.2 116.3 . 118.6 117.4 115.7
SUP LF MIC i3 122.2 121.5 118.4 114,2 109.7
SUP Lf FWL 14 116.¢ 116.2 114.5 112.0 109 .0
FM CaSE 75 116.¢ 117.1 117.2 116.2 114.8
ALTX CASE 1¢ 114.3 114.9 115.5 115.1 114.0
ALTA MB 17 118.3 118.4 116.9 115.1 113.3
CASE AS,A6 1€ 11242 112.7 113.4 113.0 111.9
CASE AG-12 1S 111.3 111.9 112.8 112.6 111.7
CASE MBAl4 €C 114.C 1l4.4 114.5 113.06 112.0
CASE VSX €1 12C.3 12Ce7 119.7 117.5 115.1
CASE A7,A8 €2 112.6 114.7 115.9 115.9 115.0
WG VS2 AFT 82 11¢€e1 115.6 112.6 108.7 104.8
WG VS2MAFT €4 116,32 116.8 117.1 116.2 114.6
WG VSZMFWD €5 11¢6.2 11€.8 1172 116.6 115.1
WG VS2 FWL €6 114.1 113.8 112.0 108.7 104.8
WC V> IMAFT €1 115.0 1iS.4 119.5 118.2 116.0
WG VS1 AFT 88 118.3 117.9 115.1 110.9 106.5
WC ALT MIL 89 112.4 112.7 112.9 112.3 111.0
WG ALT CEN S¢C 1CS.7 1C%.0 106.3 102.8 99,3
HYB AZ5 - S1 116.4 11S.9 120.1 119.1 117.3
HYE Az4 G2 11€.7 117.3 117.7 1171 115.8
HY E Ac3 S3 112.5 113.9 114.0 113.4 112.2
TCP CCVER S4 1C5.1 1C5.4 105.7 105.5 104.9
TILT STRCT <5 £€2.0 €3.3 84.0 8447 85.1
HTR CUNTLR <6 13¢,C 128.2 120.9 117.3 114.5
SPACE 67 -46C.C -46C.0 -460.0 -460,0 -460.0
ACTUATOR <8 7€.3 1€.5 77.2 7840 78.7
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INTEGRAT ICN OF THERMAL TRANSIENTS PGF 1179

APOLLO 1C MISSION ANALYSIS

TIME - TEMPERATURE PROFILE HCURS «VS. DEG.F
Noee_ TI8E_101.25C ___1€1.300 ___10L.35Q____101.400 ___101.450
VSR 3 1 S €2.2 17.7 758 70.1
FILLER BLK 2 €7.C €2.1 77.8 739 70.5
VSR 2 3 £4.8 8C.1 76.0 12 .4 69.1
ALTIH 4 8l.6 17.3 73.5 701 67.1
VSR 1 5 €4.5 . 1S.3 14,7 T0.7 67.2
XTRMA 6 £€i.5S €4.5 8l.4 7845 757
SUP LF FWC 1 E€.¢€ E2.4 78.7 75.2 72.1
SUP LF AFT & £€.0 €l.9 78.3 75.1 12.1
SUP RT FWD S £2. » 71€.8 T4.8 71.3 68.0
SUF RT AFT 1¢C €2.7 1€.5 74.0 70.0 66.6
SHRIJL A C 11 ile4 66.5 62.5 59.2 56.1
SFROJC F C  1¢ €E.8 €3.9 60.0 56 .6 53.7
SHRCUL F R 13 5. 5C.6 46.7 . 4344 4045
SKROUL R F 14 6€.6 €3.06 59.5 56.0 52.9
SHRGUE L F 15 1.4 12.1 67.7 63.93 60.4
SHROJL TOP 1¢ €cel 56,5 52.1 4845 45.3
SHEOUC R A 17 18.2 €G.8 65.3 61.4 58.0
SUP rC 1€ 4-T% | €Ce3 15.4 1069 67.0
ShROUL L A& 16 1€.C 1C.9 6646 63.0 59.7
SHRQUL F L 2¢C .8C.1 15.C 7C.b 66.7 63.2
SHROUCZ A L z1 T¢8.5 13.6 : 69.4 65.7 62.5
SHERCUC A R 22 18,2 72.8 68.3 04 .4 61.0
LEM 3ASE 3 -c34.3 -242.9 =250.3 -256.8 =262.5
LT =X FWL 24 -6C.2 -1€.3 -82.0 =867 -90.6
TLT EX LFT ZzS -3¢€. € . =4C.0 =42.3 -44 40 ~45.4
TLT =X AFT 26 -£1.8 -5€&.3 -63.4 =67 .06 =70.9
TLT EXT RT 27 -3¢.8 -4C.0 -42.3 ~44.0 =45.4
PLT MCCALT 28 11c.7 11C.8 108.7 106.5 104.3
PLT AS, A6 29 1iC.4 iC€.3 106.0 103.7 101.4
PLT a-22 30 llz.7 11C.4 108.1 105.7 103.4
PLT A4 2l 113453 11C.6 108.0 105.4 102.9
PLT A4 2.2 112.3 11C.6 107.9 105.3 102.8
PLT CENTER 33 112.2 11€% 107.9 105.3 102.8
PLT CONTLR 24 111.6 1CS.3 106.8 104.3 101.8
PLT ag-12 35 liz.4 1CSey 107.3 104 .8 102.2
PLT A-14 36 11¢.0 1CS.4 106.8 104.2 101.6
PLT 1-14 317 11¢.8 11C.2 107.6 104.9 102.3
PLT Al4 2 113.¢ 11C.9 108.2 105.5 102.9
PLT A26 5 112.9 111.2 108.5 105.8 103.1
PLT 17,A8 40 112.4 11C.7 108.0 105.3 102.6
FREw MOD 41 112.9 11C.S 108.9 106.7 104.5
ALT 55X 42 11z.S i11.0 108.9 106 .3 104.6
VeSe 35X 43 1i2.5 11C. 8 108.2 105.6 103.1
AMPoSw Al2 44 111.2 1Cs.2 107.0 104.7 102.4
AMFos5n Al2 s 111.3 1CS.2 107.0 104.7 102.4
AMP.Sw Al4 4¢ 112.4 11C.7 108.1 105.5 102.9
AMPoow Al4 47 11Z.4 11C.7 108.1 105.5 102.9
AMFaow Al4 4 112.2 11C.5 107.8 105.2 102.¢&
AMP.5W Al4 45 112.6 l111.¢ 108.6 10¢,0 103.3
AMF.Sw Al4 € 118.C 112.3 109.5 106.38 104.2
AMP.Sw Al4 €1 115.C 112.3 109.5 106.8 104.2
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INTEGRATION OF THERMAL TRANSIENTS | PGF 1179
APOLLO 10 MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE : HOURS .VS. DEG. F
NQL.E__——_.-_--IIME-J.QJJ ‘ﬁ.Q__--LQla 3QQ--_-lQh.3 5.Q--__LQL:.&QQ-_-.1QL'.&§Q
TH DET Al3 682 111.0 1C€.9 106.6 104.4 102.1
TH DET Al4 £3 114.2 111.5 108.7 106.1 103.4
TH DET Al4 £4 114.2 . 11ll.4 108.7 106.0 103.4
TH DET Al4 S5 114.1 111.4 - 108.7 106.0 103.4
LEVELER 56 116.8 115.3 113.7 111.8 109.9
55C8 AMP 5 51 111.6 1¢S.7 107.6 105.5 103.3
55(B AMP 9 £8 o 1l4.4 112.3 110.0 107.5 105.0
55CB AMP S &9 114.4 112.3° 110.0 107.5 105.0
55CB AMP 9 ¢&C 114.4 112.3 110.0 107.5 105.0
5508 AMP 9 €1 114.4 112.3 110.0 107 .5 105.0
55(B AMP 7 62 11%.5 113.4 110.7 107.9 105.2
550B AMP 7 €3 115.9 113.4 110.7 107.9 105.2
HYB VS1 - €4 © 114.8 o 112.2 109.4 106.6 103.8
HYE VS3 €5 112.7 111.5 109.0 "~ 106.5 103.9
HYE A6T €é - 11€.9 1C€.9 . 106.8 104.5 102.3

- ENC FT FWD €7 112.2 " 111.8 110.1 108.3 106.3
SUP RT FWC 68 : 11C.7 1C€.7 106.5 104.3 102.0
SUP RT MIC €S B 86.2 84.1 79.5 75.4
SUP RT AFT 17C 114. ¢ 112.0 109.2 106.4 103.6
ENL AFT il EE.1 €. 8 89.4 89.8 90.2
SUP LF AFT 12 112.7 111.4 ) 109.0 106 .4 103.8
SUP LF MID 173 _ 1Cc.1 10C.7 96.5 92.6 89.0
SUP LF FWD 4 1C5.5 1Cl.7 97.9 94.1 90.3
FM CASE i5 112.2 111.3 109.4 107.3 105.1
ALTX CASE 16 11z.¢ . 11C.9 109.0 107.0 105.0
ALTA MB 17 111.4 1C9.5 107.4 105.3 103.1
CASE A5,A6 18 11C.5 1C€.8 107.0 105.1 103.1
CASE AS-12 19 11C. 4 108.7 106.8 104.8 102.7
CASE MB8A14 &C 11C.1 1CE.0 105.9 103.7 101.5
CASE VSX €1 112.6 11C.2 107.8 105.4 103.1
CASE A7,A8 8¢ : 112.5 l111.6 109.5 107.3 105.0
WG V52 AFT €3 101.1 ' S7.6 94.3 91.2 88.2
WG VS2MAFT 84 11¢.5 11C.2 107.7 105.0 102.4
WG VSZMFWC &5 112.1 11C.8 108.2 105.6 102.9
WG VS2 FWL €6 1CC. 8 56.9 93.2 89.6 86.3
WG VS IMAFT &7 112.4 11C.5 107.5 104.6 101.6
WG VS1 AFT 88 102.2 S8.1 94 .4 90.8 87.6
WG ALT MID 89 10S.3 1C7.4 105.3 103.1 100.8
WG ALT CEN 9¢C St.9S $2.8 89.8 87.0 84.3
HYE A25° S1 114.9 112.1 109.3 106 .4 103.5
HYE A24 S2 112.9 111.7 109.2 106.7 104.0
HYEB AZ23 S.3 11C.6 1C€.8 106.7 104.6 102.3
TOP COVER S4 104.1 1C3.1 101.9 100.7 99.4%
TILT STRCT S5 €€.5 €. 8 86.0 86.1 86.1
HTR CCNTLR <¢ 111.6 1CS. 4 106.9 104 .4 101.9
SPACE S1? -46(C.C -46C.0 -460.0 -460.0 -460.0
ACTUATOR S8 7S.3 8C.0 80.6 8l.1 8l.6
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS
TIME - TEMPERATURE PROFILE HOURS .VS. DEG.F
NOCE _________JIME 101.20C __ _101.550 ___101.000 ___101.650 ___101.700
VSR 3 1 6€.8 63.8 61.0 584 55.9
FILLER BLK 2 61.2 64.4 61l.7 59.1 5647
VSR 2 3 66.1 63,3 ~60.8 5843 56.0
ALTIM 4 64.4 €l1.9 59.5 57.3 55.1
VSR 1 5 €4.1 61.2 58.5 56.1 53.7
XTRMA € 7.1 1C. 7 68.3 66.0 63.9
SUP LF FWLC 1 €<.1 66.4 63.8 6le4 59.1
SUP LF AFT 8 €S.3 66,7 64.2 61.9 59.7
SUP RT FuWD S €f.1 €2.4 59.9 57 .5 55.3
SUP RT AFT 10 €3.4 €C.6 58.0 55.5 53.2
SHROUC A C 11 €2.4 5C.9 48.6 46 .4 44.3
SHROUC F C. 12 £l.C 48.5 46.2 44,1 42.0
SHROUC F R 12 38.0 35.6 33.5 31.5 29.6
SHROQUC R F 14 £C.2 47.7 45 .4 43.3 41.2
SHROUC L F 15 573 4.4 51.8 49.3 47.1
SHROUC TOP 16 42,5 4C.0 37.7 . 35.6 33.6
SHROUD R A 17 St.0 2.2 49.7 47.3 45.1
SUP RC 18 €Z.4 6C.1 57.1 54 .4 51.8
SHROUL L A 189 S5€. 8 S4.1 5146 49.3 47.1
SEFROUC F L 20 6C.0 57.1 54 .4 51.9 49,6
SHROUL A L 21 5€. € 56,9 54 .4 52.0 49.8
SKROUL A R 22 57.5 S%.1 52.5 50,2 47.9
LEM BASE 23 -2€7.6 -272.2 =276.3 -280.1 -283.6
TLT X FWL 24 -s3.9 -56.6 -98.9 -100.9 -102.6
TLT =X LFT 25 -4€.4 =472 =-47.9 -48.5 -49.0
TLT EX AFT 26 -12.6 -75.8 =77.7 -79.3 -80.6
TLT £XT RT 27 -4¢€.4 -47.2 -47.9 -48.5 49,0
PLT MOCALT 28 10z.1 5G. 8 97.5 95.3 93.0
PLT A5,Aé6 29 SG.1 S6.8 94.5 92.3 90.0
PLT A-22 20 101.0 SE.T 96.4 94.1 91.8
PLT A4 :1 1CC. 4 G8.0 35.6 93,2 90.9
PLT A4 iz 1CC.3 S$7.8 95.4 93.0 90.7
PLT CENTER 23 1CC. 4 €1.9 95.5 93.1 90.8
PLT CCNTLR 34 GC.4 S$7.0 94.6 92.3 90,0
PLT AG-12 35 SC.€ $1.0 94.5 92.1 89.6
PLT A-14 3¢ 5¢.0 G€e5 94.0 91.6 89,2
PLT Al4 3 1CC.3 57.8 95,2 92.8 90.3
PLT AZ6 . 39 10C. 5 €7.9 95.4 92.9 90.5
PLT A7,AS8 40 1CC.0 <l.4 94.8 92.3 89.9
FREQ MUD 41 10c.3 1CC.0 97.7 95.5 93.2
ALT SSX 42 10¢.3 1CC.1 97.8 95.5 93.3
VaS. SSX 43 1CC.6 SE.1 95.7 93.4 91.0
AMP.SW Al3 44 1CC.1 ¢1.8 95.6 93.3 91.0
AMP.Sw Al13 45 1CC.1 €7.8 95.6 93.3 91.0
AMP.SW Al4 4¢€ 10C. 4 S7.8 95.3 92.9 90.5
AMP.SW Al4 41 10C. 4 <1.8 95.3 92.9 90.5
"AMP.SW Al4 48 10C.0 57.5 95.0 92.5 90.1
AMP.SW Al4 46 1CC.7 G8.2 95.6 93.1 90.7
AMP.SWw Al4 50 1Cl.5 €8.9 96.4 93.8 91.4
AMP.SW Al4 51 101.5 €8.9 96.4 93.8 91.4
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS

. TINE - TEMPERATURE PROFILE , HOURS .VSe DEG.F
NOCE _  _  ___JIME_ 101,200 ___101:550 ___10Q1.600_ __ 101,650 ___101,700
TH DET Al13 ¢; G<.8 $1.5 95,2 92.9 90.6
TH DET Al4 €3 10C.8 8.2 95.7 93,2 90.8
TH DET Al4 ¢4 10C.8 . G842 95.7 93.2 90.8
TH DET Al4 55 1CC.8 8.2 95,7 93,2 90.7
LEVELER S¢ 1C7.8 105.6 103.4 101.2 98.9
55CR AMP 5 §1 101.C G8.7 96.4 94,1 91.9
55(B AMP 9 58 . 1024 $S.9 97.3 94 .8 92.3
55(8 AMP 9 59 1C2.4 96,9 97.3 94 .8 92.3
5508 AMP S €0 102.4 ©§%.9 97.3 94 .8 92.3
55[B AMP § 61 10z.4 . §6.9 97.3 94,8 92.3
55(B AMP 7 €2 10Z.5 §G. 17 97.1 94 .5 92.0
55L[B AMP 7 €3 1 10z.5 $S.7 97.1 94 .5 92.0
HYB VS1 €4 101.1 . 98.4 95,7 93,1 9046
HYE VvS3 €5 101.3 SE€.7 96.2 T 93,7 91,2
HYE A6T €6 10C.0 ST.7 95.4 93,1 90.8
"ENC FT FWC 67 104.2 '1C2.0 99.8 97.6 95.4
SUP RT FWD €8 56,7 ST.4 95.1 92.8 90.6
SUP RT MID 6§ © Tle7 68.3 65.2 62 .4 59.8
SUP RT AFT 1¢C 10C. 8 SE.1 9545 92.9 90.4
ENC AFT 71 SC.5 GCe7 9C.9 90.9 90.9
SUP LF AFT 12 101.3 . S8.7 _ 96.1 93 .6 91.1
SUP LF MIC 13 : €. € 82.5 79.5 76.7 T4.1
SUP LF FWC 174 6.6 €3.1 7S.7 7645 73.4
FM CASE is 1CZ.6 10C.7 98.5 96,2 94.0
ALTX CASE 1¢ 1CZ.6 . 1CC.8 98.6 96.5 94,3
ALTA MB 11 101.¢C 8.8 96.7 94,5 92.4
CASE AS,A6 18 101.0C $6.0 9649 94 .38 92.8
CASE A9-12 15§ 16C. 6 G8.5 96.4 94 .3 92.2
CASE MBAl4 €O 36.4 7.2 95.1 93,0 90.9
CASE VSX &l 1CC. 8 SE.6 96.3 94,1 92.0
CASE A7,A8 €z - 10z.¢€ 10C.3 98,0 95,7 93.4
WG VS2 AFT 83 €€.4 82.7 80.1 77 .5 75.1
WG VSZMAFT €4 96.7 $7.0 94 .4 91.8 89.3
AG VSZ2MFWD €5 10C.2 - 7.6 94.9 92.3 89.8
WG VS2 FWD €¢ 8.1 gC.1 77.3 74 .6 72.1
WG VSIMAFT €1 S€.8 S6.0 93,3 90.6 88.1
WG VS1 AFT 88 £4.5 81l.6 78.9 7643 73.8
WG ALT MIC 89 S€e5 S6.1 93.8 91.5 89.2
WG ALT CEN SC 81.8 763 77.0 T4.7 72.5
HYE A25 ° s1 ' 10C.7 7.9 95,2 92.5 90.0
HYE A24 S2 1C01.4 S8.8 96.1 93.6 91.0
HYE A23 <3 1¢C.0 1.7 9544 93,1 90.8
TOP COVER <4 S€.0 S6e5 95.1 93.6 92.0
TILT STRCT S¢S €€.1 £€.0 85.9 85.6 85.4
HTR CCNTLR S6 6.5 7.1 94 .7 92 .4 90.1
SPACE S7 -46C.0 -46C.0 -460.0 -460.0 -46040

ACTUATOR S8 te.0 2.4 82.8 83.1 83.3
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INTEGRAT ICN OF THERMAL TRANSIENTS PGM 1179
APULLO 1C MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE HOURS +VSe DEGGF
NOCE____ ______ JIME_ 101,350 __1C1.800 ___10L.850 __ 101,900 ___101.950
VSR 3 1 €4.0 5541 59,0 63.9 6942
FILLER BLK Z €L,8 5544 59.4 64 .5 70.3
VSR 2 3 4.6 - . 57.3 63.1 69.4 76.5
ALTIM 4 £z, €4,1 57.7 62.5 69.2
VSR 1 5 £Ze4 55.7 62.6 70.3 79.0
XTRMA ¢ €1.9 6C.7 60.5 61.0 62.7
SUP LF FWC 7 573 57.9 60.6 63.5 66.9
SUP LF AFT 8 5643 6C.3 64.0 67.5 71.6
SUP RT FWC 9 53.7 53,7 55.7 59.2 64.3
SUP RT AFT 10 €Z.7 58¢5 67.5 75.5 83.4
SHROUD A C 11 €1.8 1C8.5 138.5 152.2 160.4
SHKROUL F C 1z 4€.3 7€.5 107.6 122.0 129.4
SHROUC F R 112 ' 38,6 €547 93.5 107.9 116.4
SHROUC R F 14 46,5 €1.0 106.5 C119.7 128.6
SHROULC L F 15 4.1 76.8 99.1 109.6 116.8
SHROUD TOP 16 12.7 '15%.3 206.3 226 .4 236.6
SFROUC R A 17 £4.5 84.3 105.9 118.2 127.6
SUP RC 18 4<. 8 46,6 515 5444 5842
SHROJC L A 19 £4.3 8C.9 10l.4 112.7 120.9
SHROUC F L 20 EE! 14.6 89.1 97.7 104.2
SHROUD A L 21 5¢.1 , €l.1 , 97.1 106 .8 114.7
SHROUC A R 22 ‘ 5€.1 75.5 96.4 107.2 116.3
LEM BASE z3 -2€€.8 -28S.7 -292.2 -279.8 -204 .4
TLT EX FWC 24 -104.0 -1C5.3 -106.4 -107.4 -107.7
TLT X LFT 2% -4G.4 —4$.9 -50.3 -50.7 -50.5
TLT EX AFT 26 -€1.7 -€2.7 -83.5 -84.3 -84.2
TLT EXT RT 27 -4G.4 -49,9 -50.3 -50.7 -5045
PLT MOCALT 28 9C.8 8.6 86.6 84.8 83.3
PLT -A5, A€ Z9 £7.8 85,7 83.9 823 8le.2
PLT a-22 30 8S.5 €7.3 85.4 83.7 82.4
PLT A4 1 E€a€ 86.4 84.5 82.8 8l.5
PLT A4 32 £€a4 8643 84.3 82.7 8l.4
PLT CENTER 23 £€.5 86.4 84.4 82.8 8le5
PLT COCNTLR 24 €E1.7 . £5.6 83.7 82.1 80.9
PLT AS9-12z 3¢ £1e2  €5.0 83.1 8l.6 80.5
PLT A-14 . 3¢ £€.8 €4.7 82.9 8l.4 80.4
PLT A-14 27 €le4 €542 83.3 81.7 80.5
PLT Al4 2g 8€.C 85.7 83.7 821 80.8
PLT AZ6 39 g8¢.1 €5.9 83.9 82.2 81.0
PLT A7,AS8 4Q 87.5 £5.3 83.3 8l.7 8046
FREQ MOD 41 51.0 - £8.8 86.8 85 .0 83.5
ALT SSX 42 Sl.1 £€.9 8649 85.1 83.5
VeSs 55X ¢2 E€.7 £€.6 84.6 82.9 8l.6
AMP.SW Al3 44 £€.8 £€6.6 84.7 83.0 81.7
AMP.SW Al12 45 £6.8 86.6 84.7 83.0 8le7
AMP.SW Al4 4¢ B8€.1 £5.9 83.9 82.3 81.0
AMP.Sw Al4 47 8€.1 €5.9 83.9 82.3 81.0
AMP.SW Al4 48 £ie7 €5.5 83.6 82.0 80.9

. AMP .SW Al4 4§ £€.3 £€.0 84.0 82.3 81.0
AMP.SW Al4 5C 8S.C 86,7 84.6 82 .9 8le5
AMP.Sw Al4 £1 86.C £6.7 84.6 82.9 81.5
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APCLLC 1GC MISSION ANALYSIS

‘ TIME - TEMPERATURE PROFILE _ HCURS <VS. DEG.F
11 s A —— JIME_ 101,350 ___1C1 gf.'Q.Q...-l.QhﬁﬁQ-.._lQLa.EQQ.___lQl;iﬁQ
Th CET Al13 £¢ £€e4 84.4 82.8 81le5
Tk CET Al4 £2 Et.4 86 l 84.1 82.4 8l.1
TE DET Al4 £4 8E. 4 . g6l 84.1 82.4 8l.1
TH CET Al4 55 Et.4 86.1 - 84.1 82.4 8l.1
LEVEL ER 56 S€.7 S4.4 92.2 90.1 88.2
55CB AMP 5 57 "BSe 6 E7.4 85.4 83.7 82.3
550(B AMP 9§ S¢ 85.9 €7.5 85.4 83.5 82.1
558 AMP G £ €S.S €7.5 85.4 8345 82.1
55LB AMP S 60 <. S ~ 87.5 85.4 83.5 82.1
55(B AMP G 61 €€.S "€1.5 85.4 83.5 82.1
SS5CB AMP 71 €2 €S.5 E1.1 85.0 83.3 82.1
5508 AMP 7 €2 8S.5 €l.1 85.0 83.3 82.1
HYB VS1 I X 88.2 ' €5.9 83.9 . 82.4 8l.4
HYB VS3 £ €1 E6.4 84.4 82.7 8l.4
HYE A6T [ Et. £ €6.4 84.5 82.9 8l.7
- ENC FT FWC 67 S2.2 "~ 91.0 89.0 87.1 85.5
SUP RT FWD €€ 8€.3 £6.2 84.3 82.7 8l.6
SUP RT MIC 65 57«4 . 55.5 56+.4 58 .6 62.3
SUP RT AFT 17C €€.0 85.7 ‘83.8 82.4 8l.4
ENC AFT il SC.8 SC.7 90.5 S0.3 90.0
SUP LF AFT 1¢ E€.6 . 6.3 . 84.3 82.7 8l.4
SUP LF MIC 172 11e¢ 6S.7 69.2 69.8 Tle4
SUP LF FWLC 174 1Ce5 6€.C 66.5 66.0 66.4
FM CASE 5 S1.8 86.7 87.7 85.8 84.3
ALTX CASE 16 G202 . SC.l 88.1 86.4 84.8
ALTA MB 11 SC.3 8€.2 86.4 84.8 83.5
CASE A5,A6 18 SC.? 88.7 86.9 85.3 84.0
CASE AS-12 16 SC.1 8.2 86.4 84.9 83.8
CASE MBAl4 E£C E€.S €7.0 85.5 84.3 83.4
CASE VSX g1 £<. 8 El1.8 85.9 84.3 83.0
CASE A7,A8 €2 Sl.2 8S.0 87.1 85.4 84.1
WG VS2 AFT 83 1209 12.4 73.8 75.8 78.4
WG VSZMAFT €4 E€. B €4.6 82.9 8l.7 81.0
WG VSZMFWC s £€7.3 - 5.0 83.1 8l.7 80.8
WG Vs2 FWC €6 €<. - 68,2 68.6 70.2 72.5
WG VSIMAFT €7 £EC.6 £€3.5 82.0 8l.2 80.9
WG VS1 AFT 88 11.5 7C.9 T2.5 75.1 78.6
WG ALT MID €9 €7.0 84.8 83.0 8l.7 80.8
WG ALT CEN SC 1C.4 €G.5 70.2 71.8 714.6
HYEB A25 ° 31 £7.5 €5.2 83.3 82.0 81.3
HYE A24 52 EE.5 8642 84.1 82.6 8l.4
HYE A23 <3 £t.5 8643 B4.4 82.8 8l.6
TOP COVER 94 S5C.6 8S.7 89.5 89 .6 90.0
TILT STRCT G5 .l t4.8 84.4 84.1 83.9
HTR CCNTLR 66 t1.8 €547 83.8 82.2 80.9
SPACE S -46(00 ‘460.0 -"60.0 =-460.0 -460.0

ACTUATOR S8 £32.5 £3.6 83.7 83.8 83.8
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLO 10 MISSICN ANALYSIS

TIME - TEMPERATURE PROFILE HCURS «VSe DEG.F
NQCE  _ _ _ _____ _J1ME_JQ‘,QQQ__--194;QEQ-___lQZ;lQQ_-__lQa;lza__--1Q24zQQ
VSR 3 71%.9 €5.8 95,2 104.0 111.8
FILLER BLK 2 7€.8 84.7 93,2 101.8 110.1
VSR 2 3 £2.¢€ " 9C.0 97.6 106.2 114.7
ALT IM 4 7€.6 €5.5 95.8 106.7 117.3
VSR 1 5 €7e6 64,3 102.2 111.2 1204
XTRMA 6 6€.0 71.9 78.9 8642 93.4
SUP LF FWC 7 1243 1.8 89.9 97.9 105.4
SUP LF AFT 8 7€ 6 €le4 8842 95.8 103.5
SUP RT FWC g (.2 . 78.4 88.3 98.6 108.9
SUP RT AFT 10 $Ce5 3.6 99.6 107.4 115.9
SHROUL A C 11 151.6 137.4 l4l.4 148.5 156.1
SKROUC F C 12z L 1€C.7 . 1€7.0 207.7 215.6 222.6
SHROUC F R 12 144.1 177.1 192.7 . 204 .0 213.2
SHROUC R F 14 135.1 141.7 150.6 159.6 168.0
SHROUD L F 15 124.2 130.1 137.8 1454 152.4
'SHROUC TOP 1¢é 227.6 23%5.2 239.8 - 244 .8 249.1
SHROUC R A 17 132.6 137.3 144.5 152.5 160.5
SUP RC 18 €€.C 8C.8 93.5 105.0 115.9
SFROUD L A 18 12€.8 132.5 139.0 146 .4 153.7
SHROULC F L 20 117.7 12641 134.7 142.8 150.0
SHROUD A L 21 11¢.7 © 12Ce0 - 12649 134.6 142.5
SHROUD A R 22 © 116.5 122.9 129.9 138.0 146.3
LEM BASE 23 -5€,.5 92.4 147.9 175.5 188.3
TLT EX FWC 24 -1C4.1 -8l1.9 -41.7 0.6 37.0
TLT EX LFT :zs% -4¢€.8 c=26e2 7.9 39.8 6442
TLT EX AFT 26 -7%.1 -4%,8 1.2 51.1 89.9
TLT EXT RT 27 -4¢€.8 -26.2 . 7.9 39.8 64,2
PLT MOCALT 28 €z.1 8le4 8l.3 8l.7 82.6
PLT A5, A¢ 29 8C.5 8Ce5 8l.1 82.3 84.1
PLT A-22 g . £1.4 £€1.0 8l.2 82.0 83.3
PLT A4 :l €Ce7 8Ce4 80.6 8l.5 82.9
PLT A4 iz 8C.6 €C3 80.6 8l.5 82.9
PLT CENTER 33 8C. & 8C.3 80.5 8l.4 82.8
PLT CCONTLR 34 8C.1 =~ 17S.9 80.3 8l.4 82.9
PLT A9-12z 35 75.9 75.9 80.5 8l.6 83.4
PLT A-14 3¢ 76.6 79.9 80.6 81.9 83.7
PLY A-14 27 7.8 7S.7 80.3 8l.4 83.0
PLT Al4 38 8C.1 75.8 80.2 81.2 82.7
PLT A26 . 35 8C.z €C.0 80.3 8l.3 82.8
PLT A7,A8 40 8C.0 8C.C 8C.5 8l .6 81.2
FREC MOD 4] €2.2 8le5 8l.3 8l1.6 82.5
ALT SSX 4z €2.3 €l.5 81.3 8l.6 82.5
VeSe SSX 43 £C.7 8C.4 80.6 8l.4 82.7
AMP.SW Al2 44 8C.8 8C.5 80.8 8l1.8 83.3
AMP.SW Al3 45 8C.8 8Ce5 80.8 81.8 83.3
AMP.SW Al4 4é 8C.3 8C. 0 80.3 81.3 82.8
AMF.SW Al4 47 8Ce2 8C.0 80.3 8le3 82.8
‘AMF.SW Al4 48 8Ce2 8C.0 80.4 8l.4 83.1
AMP.3w Al4 45 8Ce2 75.9 80.1 81.0 82.5
AMP.SW Al4 5Q 8Ca6 8Cal 8C.3 81.0 82.3
AMP.Sw Al4 51 8C.6 8C.1 80.3 81.0 82.3
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INTEGRAT IOCN OF THERMAL TRANSIENTS PGM 1179
APCLLO 1C MISSION ANALYSIS

TINE - TEMPERATURE PROFILE , HOURS «VS. DECG.F
NOQCE IJME_JQ‘JQQQ-_-_15&;959.-__1QZ;IQQ----lQA;lﬁQ__-_192;299
TH DeT Al13 €2 8C.7 8Ce5 80.9 8l1.9 83.5
TH DET Al4 £2 £C.2 79.9 80.2 8ls1l 82.5
TH DET Al4 %4 8C.2 0 1S.9 80.2 8l.1 82.5
TH DET Al4 55 (a2 71S.9 80.2 8l.1 82.5
LEVEL ER 56 E€.5 85.1 84.0 83.3 83.1
SSCE AMP 5 & €l.4 8C.9 8l.0 8l.7 83.0
55CB AMP ¢ & . Elel 8Ce6 80.6 8l.2 82.3
55CB AMP G 5g €1.1 8Ce 6 80.6 81.2 82.3
55(B AMP S 60 £l.1 . 8C.6 80.6 8l.2 82.3
55[(B AMP § 61 £l.1 8C.6 80.6 8l.2 82.3
S5SCE AMP 7 &2 §1.3 8C.9 8l.1 81.8 83.0
SS5CB AMP 7 €3 1.3 8€e 9 8l.1 81.8 83.0
HYB VS1 T €4 8C.9S ~ 8C.8 8l.2 . 82.2 83.7
HYB VS3 €5 - 8C.6 E€Ce4 80.6 81.5 82.8
HYE A6T (X3 8C.5S 8C.7 - 8l.1 82.1 83.7
"ENC FT FWD 67 t4.1 " E3.1 82.4 82.3 82.6
SUP RT FWC &€ - 8C.9 €Ca7 8l.2 82.2 83.9
SUP RT MID €S  6Te2 14.1 82.3 91.3 100.7
SUP RT AFT 70 8C.9 8C.9 Ble4 82.4 83.9
ENC AFT 11 8S.7 8G.4 89.1 88.9 88.7
SUP LF AFT 172 €€ : 8C.4 . 80.7 8l.5 82.9
SUP LF MIC 13 . 7.8 77.1 8l.1 85.7 90,8
SUP LF FWC 14 67.7 7C.3 T4.1 78.7 83.9
FM CASE - i€ £€2.0 €2.1 8l.7 81.8 82.5
ALTX CASE 1¢ €13, . 82.6 82.1 82.1 82.6
ALTA MB 717 £2e5 81.9 8l.8 82.2 83.2
CASE ASyA6 78 €3.0C 82.4 82.2 82.5 83.4
CASE A9-1z 179 €2.C 82.5 82.4 82.8 83.6
CASE MBAl4 8C £¢e9 €2.17 82.9 83.6 84.8
CASE VSX 81 €z.1 £l1.5 Bl.4 81.8 82.8
CASE A7,A8 82 = £3.1 £245 82.3 82 .6 83.4
AG V32 AFT 83 El.4 €4.2 87.8 92.1 96.9
WG VSZMAFT €4 8C.8 81.0 8l1.7 82.9 84.7
AG VSZMFWL €5 8Ce& - 8C.6 8l.2 82.4 84.1
WG VS2 FWD 8¢ 5.4 8C.1 85.6 91.2 96.6
WG VSIMAFT €7 €l1.3 81.9 82.9 84 .4 B6.4
WG VS1 AFT 88 €26 E€.1 89.9 9% .4 99,5
WG ALT MIC 89 8C.5 80.7 8l.5 83.0 85.0
WG ALT CEN SC 1€.2 £2.5 87.9 94 .0 100.3
HYE A25 ° S1 €1.1 8l.4 82.0 83.1 84.7
HYR A24 G2 8C.8 = B8C.6 80.9 81.8 83.2
HYE A23 63 8C.9 8C.7 8l.1 82.1 83.8
TOF COVER S4 SCe6 51.5 92.5 93.9 95.5
TILT STRCT <& €2.7 €3.5 83.5 83.5 83,7
HTR CCNTLR ¢<¢ gCo1l 76.9 80.3 8l.3 82.8
SPACE S7 -46C.C -460.0 -460.0 -460.,0 -460.0

ACTUATOR S8 €2.8 €3.7 83.7 - 83.7 83.7
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179
APOLLC 10 MISSION ANALYSIS

TIME - TEMPERATURE PROFILE HOURS .VS. DEG.F
NOCE _  _JIME 102,250 ___1C2.300 ___102+350 ___102.400 ___102.450
VSR 3 1 118.4 123.4 126.9 128.8 129.1
FILLER BLK 2 117.5 122.5 127.8 130.1 130.6
VSR 2 3 122.6 . 128.8 133.2 135.3 135.4
ALTIM 4 12€.6 134.5 '139.8 142.3 142.3
VSR 1 5 129.2 136.3 141.6 144,.3 144.7
XTRMA & 56,8 104.8 108.3 110.0 110.1
SUF LF FWC 7 112.0 117.3 121.1 128 ,2 123.8
SUP LF AFT 8 11C.5 116.3 120.5 122.8 123.3
SUP RT FWC S 11€.5 126.7 133.1 137.4 139.5
SUP RT AFT 10 124.2 131.4 137.1 140.7 142.1
SHROUD A C 11 1632.4 166.6 174.4 177.3 178.1
SHROUC F € 12 228.4 233.1 236.5 238.6 239.5
SHRNUC F R 3 1 220.1 224.0 225.7 . 224.9 222.4
SHROUL R F 14 17,2 18C.7 184.1 185.3 184.5
SHROQULC L F 15 - 15€.1 162.4 165.2 166 .4 166.2
SHROUC TOP 16 2%Z.3 254.1 254 .4 253.3 251.1
SHROUC R A 17 167.7 173.3 177.3 179.0 178.8
SUP RC 18 - 12¢€.0 135.2 143.4 150.3 155.6
SHRCUC L A 19 16C.1 165.1 168.5 169.9 169.6
ShROUL F L 20 15¢.C 16C.5 163.6 165.1 165.2
SHROUC A L 21 14S.6 . 15%5.3 - 159.2 161.0 160.9
SHROUL A R 22 . 1%54.1 16C.5 165.0 167.4 167.5
LEM BASE 23 19:.5 1€4.5 169.8 145.9 115.8
TLT X FWD 24 €z.6 16.3 79.9 75.3 65.0
TLT EX LFT 25§ 7G9.3 . 85.6 84.9 78.+6 68.4
TLT £X AFT Z6¢ 112.9 124.0 123.8 115.5 101.9
TLT EXT RT 27 71€.3 85.6 84.9 78.6 68.4
PLT MOCALT 28 €25 85.6 87.6 89.6 91.6
PLT AS, A6 25 €¢€.2 88,6 91.0 93,3 95.4
PLT A-22 3C €5.0 £7.0 89.1 91.3 93,3
PLT A4 CD SRR 4.7 86,9 89.2 91.6 93.8
PLT A4 2z €4.8 £€7.0 89.4 91.8 94.0
PLT CENTER 22 4.6 86.8 89.2 91.5 93.7
PLT CCNTLR 34 £€4.6 £7.1 89.5 91.8 93.9
PLT 4a9-12 35 £.5 C €7.9 90.4 92.8 95.1
PLT A-14 3¢ €£.9 €8.4 91.0 93.4 95.6
PLT A-1l4 37 €1 £71.5 90.0 92.5 94,7
PLT Al4 38 4.7 €7.0 89.5 91.9 9442
PLT A26 g €47 £€1.0 89.4 91.9 94,2
PLT A7,A8 40 £5.3 7.6 90.2 92.6 94.9
FREQ MOD 41 €3.8 £€5.5 87.4 89.4 91.4
ALT SSX 42 £2.8 E5.4 87.3 89.3 91.3
VeSe SSX 43 §4.5 6.7 89.0 9l.4 93,6
AMP.SW A12 44 £5.3 £€7.5 89.9 92.3 94,5
AMF.SW A13 45 €€.3 £€7.5 89.9 92.3 94.5
AMP.SW Al4 <¢6 £448 £7.1 89.6 92.1 94 .4
AMF.SW Al4 417 €4.8 £7.1 89.6 92.1 94.4
AMP.3W Al4 48 €fel £€1.5 90.1 92.6 94 .9
AMF.SW Al4 4S 4.4 6.7 89.2 91.7 94,0
AMF.Sw Al4 SC 4.1 £6.2 88.6 91.1 93.5
AMP.SW Al4 £ 4.1 €€.2 B88.6 91.1 93.5
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INTEGRATICN OF THERMAL TRANSIENTS

APULLO 10 MISSION ANALYSIS

TINE - TEMPERATURE PROFILE

LEVE
55C8
55L8
55L8
55C8
55(8
55(8B
5558
HY B
HY E
HY B
- ENC
Sure
Su¥e
SUP
ENC
SUP
SUP
Sup
FM C
ALTX
ALTA
CASE
CASE
CASE
CASE
CASE
WG V
WG V
WG V
WG V
WG V
WG V
WC A
WC A
HY B
HY E
HY E
TOP
TILT
HT R
SPAC
ACTU

RY AN AERONAUTICAL,

LER
AMP 5
AMP 9
AMP ¢
AMP G
AMP 9
AMP 7
AMP 7

VSl

VS3

A6T

FT FWC

RT FWC

RT MIC

RT AFT

AFT

LF AFT

LF MID

LF FWC

ASE-
CASE
MB
A5, A6
AS-12
MEA 14
vSX
A7,A8

S2 AFT

SZMAFT

S ZMFNWD

S2 FWD

S IMAFT

S1 AFT
LT MIC
LT CEN
Az2S -
A24
A23
CUVER
STRCT
CCNTLR

ATUR

€3
54
€5
5¢
51
58
59
60
€1
€2
€3
€4
€5
€6
61
€8
65
70
11
12
13
i4
i5
76
77
78
19
80
g1
£2
83
84
£5
€6
€7
€8
89
S0
s1
<2
<3
54
<5
Sé
<7
S8

JIME;JDZ;éig-_--lQZE;Qg_._-lQZ;iﬁﬂ

4.4
4.4
4.4
3.4
4.8
£3.9
&3.9
83‘9
£2.9
t4.7
€4, 1
t£. 6
4.1
£

E‘JG

-0

£€.0
11C.Q
8.5
EE.5
84.8
Sé.l
€€.4
£2.6
£2.6
€4.6
€4,
£4.6
E€.4
€4.2
84.6
101. ¢
£€7.0
£€.3
1C1.5
§8.9
104. €
El.6€
1C€. 4
£€.8
€€.2
€.6
Sie4
4,1
€4,8
-‘!6C.0
£3.7

SAN DIEGO

6.6
€647
6.7

84,1
87.0
85.9
£5.9
85.9
85.9
86.8
8648
8€.0
86.9
8€.1
84.7
8844

11€.9
88.3
88.4
£7.0
101.2
$4.9
85.2
85.0
€604
6.4

€6.6

88.3
£6.1
8642
1€5.9
85.5
88,7
1C5.9
S1.7
1¢S.7
9C.4
111.8
853
€7.4
88.4
$9.5
£4.5
£1.0
-46C.0
83.7

90.3
89.1
89.1
89.1
85.1
89.5
88.2
88.2
88.2
88.2
89.2
89.2
90.5
89.3
90.7

86.4

91.0
126.8
88.4
89.4
105.8
100.1
87.0
86.8
88.4
88.4
88.6
90.5
88.2
88.2
109.5
92.1
91.3
109.6
94.7
114.0
93.4
116.1
92.1
89.9
91.2
101.8
85.0
89.3
-460.0
83.8

SEPT. 15,

PGM 1179

HOURS «VS. DEG.F

-—-102,400 ___ 102,450
92.7

94.8

91.6 93.9
91.6 93.9
91.6 93.9
86.5 88.0
92.0 94.5
90.7 93.1
90.7 93.1
90.7 93.1
90.7 93.1
91.7 94.3
91.7 94.3
93.1 95.7
91.3 94.2
93.3 95.7
88.2 90.2
93.6 96.0
133.4 138.2
93.5 96.0
88.5 88.6
91.9 94.3
109.7 112.6
104.8 108.7
89.0 90.9
88,7 90.7
90.5 92.6
90.6 92.7
90.7 92.8
92.7 94.8
90.4 92.5
90.3 92.5
112.1 113.6
94 .7 97.1
93.9 96.3
112.3 114.1
97.5 100.2
117.3 119.4
96.3 98.9
119.0 120.5
94.9 97.6
92.5 94.9
93.9 96.6
104.1 106.3
85.6 86.2
91.7 93.8
-460.0 -460.0
83.9 84.1
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INTEGRATION OF THERMAL TRANSIENTS PGM 1179
APOLLO 1C MISSION ANALYSIS
TIME - TEMPERATURE PROFILE HOURS .VS. DEG.F
NODE __ _ _ _JIME_102Z.500_ ___102.550____102.555
VSR 3 1 12€.2 12€.4 126.1
FILLER BLK 2 126.5 127.2 126.9
VSR 2° 3 132,.6 '130.3 130.0
ALT I 4 14C. 1 136.2 135.8
VSR 1 L 14z.S 136.3 138.9
XTRMA ¢ 1C€.7 1C6.4 106.1
SUP LF FWD 7 122.1 121.2 121.0
SUP LF AFT £ 122+ 2 11S.7 119.4
SUP RT FWD S 136.5 L 137.7 137.5
SUP RT AFT 10 141.3 138.8 138.4
SHROUD A C 11 1771 173.8 173.4
SHFOUL F C 12 1 23S.4 23€.2 238.0
SHROUD F R 13 ¢18.6 213.8 213.3
SHROWO R F 14 181.9 177.8 177.3
SHFROUC L F 15§ 1€4.7 16242 161.9
SHROUL TOP 16 24746 243,2 242.7
SHROUC R A 17 17€.¢ 172.9 172.5
SUP RC 18 C15%.4 161.7 161.8
SHROUD L A 19 167.6 1€4.3 163.9
SHROUC F L 20 1€¢.1 162.0 161.8
SHROUD A L :1 15€.6 155.5 155.1
SHROUL A R 2z 1€€.6 1€2.0 161.6
LEM BASE 2z 1.1 38.3 34.0
TLT EX FWC 24 5C.7 34,0 32.4
TLY EX LFT Z¢ 5.6 . 41.4 40.0
TLT EX AFT 26 £4de4 €4.8 62.9
TLY EXT RT 27 5.6 4le 4 40.0
PLT MCCALT 28 $2.4 5.0 95.1
PLT A5,A6 29 ST.1 S8.4 98.5
PLT A-22 30 St.C S€ée5 96.6
PLT A4 3] SE.7 57.3 97.4
PLT A4 22 S¢.5 $7.5 97.6
PLT CENTER 33 S€.6 $7.2 97.3
PLT CCNTLR 24 5.7 67.2 97.3
PLT A9-1: 35 $7.0 S8.6 98.7
PLT A-14 3¢ €75 C€.9 99,0
PLT A-14 37 Gé€a S€.3 98.4
PLT Al4 a8 S€a2 7.5 98.0
PLT A26 33 Sé.3 SE.C 98.1
PLT a7,A8 40 $7.0 c8.6 98.7
FREQ MOD 41 3,2 S4.8 95.0
ALT $SX 42 3,2 S4.8 94.9
VeSe SSX 43 GE.€ $7.2 97.3
AMP.SW Al12 44 Gé€.2 <7.8 97.9
AMP.SW Al13 4% Gé.23 578 97.9
AMP.SW Al4 46 S€a4b GEel 98,2
AMP.5w Al4 41 S€ok Sf.1 98.2
AMFP.Sw Al4 48 C€eS S€.5 98.7
AMP.SW Al4 4§ Gé.l €7.8 98.0
AMP.SWw Al4 50 5T S71.5 97.7
AMP.SW Al4 =1 S€e7 $7.5 97.7
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INTEGRATICN OF THERMAL TRANSIENTS PGM 1179

[ Y APOLLO 1C MISSION ANALYSIS
TIME — TEMPERATURE PROFILE HCURS «VS. DEG.F
NOCE _ JIME_JCZ.50C 102920 ___1022325
TH DET Al2 ¢ 6.6 S8.0 98.1
TH CET Al4 ¢ G€.C _ 1.7 97.9
TH CET Al4 ¢ G€.C G717 97.9
TH CET Al4 €5 S€.C $T.7 97.9
LEVELER ce 8G.7 G1.3 91.5
55C3 AMP § §71 S€a7 S8.6 98.7
S5LR AMP G €8 S¢e3 7.3 97.5
55(B AMP G £§ $c.3 7.3 97.5
55CB AMP S €0 ¢t.3 - G743 97.5
55(B AMP 9 €1 €c.3 97.3 97.5
5503 AMP 7 €2 G€.T SE.7 98.9
558 AMP 7. €3 L G€.T . G847 98.9
HYB VS1 €4 $7e9 $9.8 100.0
HYR VS 3 £ S€ot G€e2 58.4
HYE A6T 66 C7.8 99,4 99,6
ENC FT FWC 67 Szel S4.0 94.1
SUP RT FWL 68 . GE.l $G.7 99,8
SUP RT MIC 6S 141.2 142.6 142.6
SUP RT AFT 1C G€e2 1CCs1 100.2
ENC AFT il £€.8 850 89.1
SUP LF AFT 12 €€eS <8.3 © 9845
SUP LF MIC 13 " 114.6 115.6 115.6
SUP LF FWC 174 111.9 114.1 114.3
EM CASE is Gie8 S4.5 94 .7
ALTX CASE 16 9Z2.5 © 64,3 94 .4
ALTA MB 17 S4o4 6.0 96.2
CASE AS, A6 18 €4.7 G6.4 - G645
CASE. 49-12 1§ S4.7 S6.4 96.6
CASE MBAl4 €C GéEL € S8.1 98.3
CASE VSX g1 €445 $6.2 96.3
CASE AT7,A8 €2 S4,7 Gé.b6 96.8
WG VSz AFT €3 114.2 113.8 113.8
WG VS ZMAFT €4 §¢.2 1CC.9 101.0
WG VS ZMFWC €5 Gte5 1CC.3 100.4
WG V32 FWC . €6 115.1 115.3 115.3
AG VSIMAFT €1 102.4 104.1 104.2
WG VS1 AFT EE 120.3 12€.0 120.0
WG ALT MID 8S 101.1 1C2.9 103.0
WG ALT CEN SC 12C.7 116.8 119.6
HYE AczS 51 $S.S 1Cl.9 102.1
HYE A24 G2 € Ju2 59.1 99,3
HYBR A23 G3 G€.S 1CC.8 100.9
TGP CCVER S4 1C€e 4 11C.3 110.5
TILT STRCT <5 8€.8 1ot 87.4
HTR CCNTLR <S¢ GE.6 S7.1 97.2
SPACEC <7 -46C.C -46C.0 -460,0

. ACTUATOR - £4.4 £446 84.7
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RADARS FOR SPACE
TEN YEARS OF SPACE RADAR EXPERIENCE

SATURN

VIKING

APOLLO
THE SPACE RADAR SCORE
6 SATURN ALTIMETER FLIGHTS 100% SUCCESS
7 SURVEYOR FLIGHTS, 5_LANDINGS 100% SUCCESS
9 APOLLO FLIGHTS, &8 LANDINGS 100% SUCCESS

“»"TELEDYNE 6'
RYAN AERONAUTICAL NO TELEDYNE RYAN EﬁblPMENT HAS EVER FAILED IN SPACE!




