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APOLLO 10 THERMODYNAMIC ANALYSIS 
- LUNAR MODULE LANDING RADAR 

1.1 INTRODUCTION 

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 
correlat_ion 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 t~e spacecraft entered sunlight on 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 umbra! 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 
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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 asstDlled 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 measurement was assigned to the 
Antenna Assembly for the Apollo 10 mission. The measurement monitored the internal 
surface temperature 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 maximtDll 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 LM ATTITUDE 

( LOCAL HORIZONTAL REFERE!CE) 

INITIAL INITIAL 
TIME INTERVAL ROLL ROLL PI'ICH PI'ICH 

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. 014 
.3 97:30:00 98: 12: 39 120 0 -18.2 3.014 
4 98:12:39 99:33:59 0 0 -158.7 3.058 
5 99:33:59 99:34:27 0 0 90. 0 3.058 
6 99:34:27 99:49:27 0 0 -0.1 -2 .970 
7 99:49:27 100:14:17 180 0 -44.4 3.157 
8 100:14:17 100:24:37 0 0 34.o 3.157 
9 100:24:37 100:38:21 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 
14 101: 59: 18 102:33:18 0 0 -29,8 3.524 

NOTE: YAW = O, YAW RATE = 0 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 
initial temperature in °F 

- weight in LB 

A radiating area in IN2 

C specific heat in BTU/LB-°F 

Q-DIS - power dissipation in WATTS 

ALPHA solar absorbtance 

EPSILON thermal emittance - This EPSILON is really 

the absorbtance to IR fluxes (THERMAL) in the 

ENVIRONMENT input. Fin 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 

K BTU is thermal conductivity-----HR-FT-0F 

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 Wand C 
. N2 1n I . 

A2 



Pages 11-16 

17-104 

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. 

TIME-TEMPERATURE PROFILE 

Prints out nodal temperatures versus time. 

A3 



lNTEGRtiT ION OF T~ERMAL 1.RANSIEN TS PG,-. 117<J 

APLlLLO IC MISSION ANALYSIS 

- 98 NODES INI11AL TI ~E (HOURS) 92.60 194 PATHS, CONDUCTIVE 
18S PATt-'S, RACIATIVF. PRINT I NCRE ~ENT 5.0000E-02 23 \JOOES AFFECTED AY · E f\ \JIRON MEN T FlNAL 98 .41 

~Q]£ ____ rf~e----~-------L ____ _c, ___ _Q=OlS_-AifbA_f~llIN \/SR j l 8. 1 .1000 54. c;4 • ..!400 .1930 .3460 FILL EK 8LK 2 10.9 .04200 12.C3 .2500 .1210 • 0 3000 \/SR 2 3 11.. 6 .4800 54.q4 .2400 • 19 30 .3460 Al TI M 4 8.7 .5000 51. 2 7 • 2400 • l'J07 • 3SSO VSR l 5 10.s .4800 54. c;4 .2400 .l9JO .)460 XT~MA 6 27.3 2.420 204. 2 .2400 • 2080 • 3850 
SUP Lf FWD 1 17.3 .01850 12. 30 .2600 .1210 .u 3000 SUP LF AFT 8 19.6 .01650 12.60 .2600 .1210 .o 3000 SUP ,{ T fWC q 10.0 .01450 . 15.27 .2600 • ll 10 • 03000 SUP KT ~ FT 10 12.0 .01~25 14.62 .2600 • 1210 .03000 SH Rn J L A C . 1 1 7.6 .02880 5 e. 01 .3100 .2300 • 0 3000 SH f< Cl iJ C f- C 12 6.0 .03040 t2. C6 • 3100 .2300 . 0 3000 SHfs lJU [ F R 13 -5 .6 .Oi210 45. C8 .3100 .2300 .o 3000 SHt-< ;Ju C R F 14 0.2 .01740 35.61 • . HOO .2300 • 03000 S Hf<l} J C L F 15 ~-4 .01140 23.24 .3100 .2100 .J30() 0 SH f< :J JC TOP 16 -4.3 .1790 3t:5.0 • 310,0 .2300 .03000 SH H1,J C R A 17 4.J .CCS800 2C. C.Z .3100 .23,JO .03000 SUP RC 18 4~6 • 0 3 20 0 l 7. 45 • 2600 .1210 • 0 3000 
Sh KOU C L /l 19 'j • 5 .01150 23.51 .3100 • 2.300 .03000 St<~OJ C f L 20 5.0 .CC8200 16.62 .3100 .2300 • 03000 SHP n u L A L 2 l 7.7 .cce2cc 16.79 .3100 .2300 • 0 3000 
SHKOJ C A I{ 22 6.9 .OCS300 19. C8 .·3100 .2300 .03000 LEM e ~s E 23 -225.C 17.34 1732d .12 00 .7500 • 7500 
TL T = X Fw i) 24 -115.0 .02460 29.90 .1200 .40 30 .1400 
TLT EX L FT 2: -67 .2 .occ:;100 11. 7,._; • 1200 .4030 • 1400 TLT fX AFT 26 -96.6 .01810 22.(8 .1200 .4030 .1400 TLT t: XT IH 2 7 - t: 7. 2 .OCS7CC 11.15 .1200 .4030 .1400 PLT ·-, □ C AL T 28 56.3 .4S23 20. co .2450 4.030 
Pl T -~ 5, A6 29 :4.4 .2~14 2 c. 00 .2450 2.3::SO 
PL T ,.\-2 2 30 61.5 .09320 .2450 2.880 
PL T A4 '.! l t:2.2 .15':.3 .2450 l.640 
PLT .\ 4 32 t2.J .26 15 20. co .2450 7.300 
PL T C crH ER. , , 

t:2.5 • C 7 CL 0 .2450 .7400 
PLT CCi'HLR 34 t: 7. l .lC89 20.00 .2450 7.910 
PL T ,\ 9-12 3~ 54.2 .06360 .2450 .8800 
PL T A-14 2c ':. t: • 5 .C'7HL 2c.cc .2450 1. 0.::'.0 
PL T ·'\ - l4 3. 7 ':.6. 7 .u4cl5 .2450 .4900 
PLT ;.\ l 4 38 ~8.9 .1290 .2450 1. 360 
PLT I\ 2o 39 5E.1 .C6571 .2450 .700(J 
PLT \ 7, A 8 40 ~1.0 • l C SS • 2450 1.110 
fRE: Q ~1JO ~ l :6.3 .ssco .1100 
ALT ~ sx 42 ':.6. 2 1.ties .1100 
V. S. ssx 43 t:2.2 l. d l 0 .1700 
.\M.=.Sv; /l } 3 44 :4.5 .0:>400 .1100 
~MF. ::>1, A 13 45 54.~ .05400 .1700 - AMP.':> ~ .A 14 4c ~c.4 .Co817 .1700 
~MP. S w A 14 47 5t.4 .06817 .1700 
.lM P. S ~ ft 14 48 55.<, .0o8l 7 .1700 

RYP,l A :: R C ~i AL T I C AL , 5AN C If GU SEP l. 15, 1969 PAGE l 



INTEGRATION OF T~ ER MAL 1RANSIENTS PGM 1179 

APOLLO IC MISSION At\AL VS IS - ~QU _____ If~f------~-------a-------~-----~=.QlS ___ AJ..f.t:llL.f.fS.ll.C~ 
AMP. S w Al4 4q 56.l .06817 .1700 
~MP. S r1 Al4 5C 58.l .06817 .1700 
AMP.Sn Al4 ~ 1 58.l .06817 .1700 
TH GtT Al.3 ~2 ~4.5 • 0 ~ 40 0 .1100 
TH DET A 14 C: ':I ~8.4 .C5788 .1100 
fH O~T .A 14 ~4 ! 8. 5 .C5788 .1100 
TH OET .A l '1 i::" ~8. 5 .05788 .1700 .... 
Li:V i:: LEK 56 4~~4 .4SGO .1700 
55 li:-l AM P 5 57 '1 g. 4 .1025 .1700 
55Ct3 AMP q 5E 5 0. '1 .05437 .1700 
~5 ( :-1 AMP q 59 5C.4 .C5438 .1700 
55[R AMP G 60 50.4 .05437 .1100 
55( □ A'1P C) 61 50.4 .05438 .1700 
55(9 AMP 7 £ 2 C: - -:i 

- ~. 4 • C 5 75 8 .1700 
55[ R t.MP 7 t 3 52.3 • CS 7G 8 .1700 
HYE VS l t4 52.3 .l4lo .2450 
HYE VS "J £5 50.4 .2655 .2450 
HYE ;~6 T tc 49.3 .1430 .2450 
ENC FT FWC 67 !2.2 • 04.lG 0 4C. 40 .2200 
SUP 1n FWC tE ~9.u .03450 14. l 0 .2200 
SUP ,{f MIC 6S 1 C. 8 .03200 l 7. 2 O • 2200 
SUP RT IIFT 7C 52 .o .03t15 .2200 
.:NC 4 ff 71 58.3 .1 9 10 '10.50 • 2200 
SUP u- AFT 12 · ~ C. 3 .C4t50 .2200 
Sl.J P LF MIC 13 11.] .062C0 .2200 
SUP L F FWC 14 14. S .o4c5C .2200 
FM C '\SE - c; I., 5 5. 1 .ldCO 3 s. 10 .2450 
ALT X CASE 76 54.8 .4120 16. 8C .2450 
ALTA M t3 71 ';6.4 .iJ2400 19.37 .2450 
CASE A5,A6 78 '; l. O • 02 771 lC.70 .2450 
CASE AG-12 79 ';O. 3 • 0 S 14 0 19.26 .2450 
CASE i"\l3A 14 8G '; 2 • l .C6713 43.30 .2450 
CASE vsx 8 1 '; 8. c; .441() 1g.1c .2450 
CASE A7,A8 82 '; l • 6 .03C6 G 1 a. t.o .2450 
~G VS 't. AFT E3 ~1.3 .03200 .2450 
WG VS2MAFT E4 44.5 .C885l .2450 
wG VS 2MFWD E 5 4 4. 7 .C8851 • 2450 
wG vs 2. FWO E6 23.C, .CS6CO .2450 
~G Vil rvlAFT 67 4t.l .CS438 3.400 .2450 
WG V~l AFT 88 30.3 .05154 .2450 
wG ALT M. IC 8 9 41.8 .2685 .2450 
w'I C ALT C EN <;O 25.3 .J2000 .2450 
HYE "\ 25 S l 48.4 .2359 ,.cco .2450 
HYE ~ 2 't <;2 4t.7 .4't 2 5 e.oou .2450 
HY t \2J <;3 44.Y .2383 s.cco .2450 
TOP CUV !::R g4 19.7 .6500 368. 0 .3100 
TILT S Tl{ CT <; 5 .5 2 • l 4. 110 i5.6C .2300 
HT R CCN TLR ~ (; cl.l .2JOO 20.co .2400 
SP.ACE S7 -4to.c 

- ACTU AT (JI~ <; 8 __ !1i~---1iQ1~-----------Ll,~Q _________ 
C 

.. , BTU/ 0 £. 

f- Le.{ S IN /LB.F wATTS 

RY t N A[R. CN AU TIC .Al., SAN D If GU SEPT. 15 , l q6q PAGE 2 



INTEjk,H ICN l J f- Tl-ER MAL lP . .t> ,'iSIENTS PGt,A 1171.J 

- ;\p c.J L L :7 lu MISSION ~1'.ALYSlS 

CC/\ 1: ;JCT !VE £1ll ___________ F~UM __ JW ________________ K _______ l _______ A_ 
l FREQ ~JD 41 28 PLT MCDALT JOO. lJ 12.ou 11.54 
2 ALT s s )I 42 28 PLT fl'CCALT 300. 0 1 2. 0,) L5.24 
3 TILT Sf RC. T <;5 C,8 ..\CTLATOR 75. 0 (1 12.Lh) • ?0 00 
4 v.s. ~ s) 43 Ji PLT A4 3 JO.() 12.00 13.86 
5 V • S • s s )( 43 32 PL T A4 300.0 ll.00 12~48 
6 V • S • s s > 43 ., 3 PLT CEI\TER 300.0 12.00 4. 7 5 2 
7 -"MP. s~ til3 4 11 29 PLT A 5 ,A6 • 42 6 n IL.OJ 144 .o 
8 A"1P • SI', t l 3 45 29 PL T A 5 ,Ao .42bb 12.00 144 .o 
9 ;:. .··1P. S ',, Al4 46 3b PLT A-14 • 426b 12. 0,) 144.0 

lu A"IP .SI-. .Al4 47 Jo PLT A-14 .4268 12.0J 144. 0 
l l AMP. ~i"I /ll4 48 · Jb PLT A-14 • 426 8 12.00 144.0 
12 AMP • Sw .A 14 4<; 03 7 PLT A-14 • lt2 0 8 12.00 141-t • 0 
13 AMP. Sw .A 14 so Jg PLT A26 • 42 t., f~ 12.01) 144.0 
I 4 Ar-1P .s~ /ll4 51 v; PLT A26 .426 8 12.0J 144.0 
15 Th Dt T /ll3 52 .:'.S PL T A 5 ,A6 • 66b{) 12.0,J 144.0 
lt TH JET ti 14 :J 3 jt PL T Al4 .6RU4 lL.00 144.0 
l 7 Th 1) f. T Al-4 54 .18 PLT Al4 • 7429 12.0J 144 .o 
18 TH CET t.14 )5 38 PLT Al4 .74L9 L:'..Ou 144.0 
19 LEV EL fK 56 JC PLT t:,.-22. 300. ll 12 .oo • 25 00 
- ,, 
£..) ~'::GA .AMP 5 57 66 HY8 A6T • 7800 12. Ou 144.0 
£ 1 5j0 CJ .'~MF q :> 8 6') H y r, VS3 • J90(l l.:'..UO 144. 0 
,:. ,:. ~ ~ ') tl AMP <; 'JS t:5 rl YB vS3 .390{) 12.00 144.0 
- J 
£J 55tJB AMP s bC 65 HY~ \i S3 • 3900 l L. 01.) 144.0 
2'-t 55DB AMP 9 t 1 t5 HYR \i S3 .3900 12.00 144.0 
' i:: 
£ J 5508 AMP 7 62 c4 HYo \i S l .3900 12.00 144.0 
2t 5'5CB AMP 7 b3 t4 HY5 VS 1 • 3900 12..00 144.0 
27 HYB VS 1 64 ,,. 0 PL T 1\1 ,AS 2. 3 O(i .JSOJO .31131 
2d ~Yfi 'v S 3 65 JS PLT A9-l2 2.300 • iJ, 0 \) u .6362 
29 HYR ~ t T b6 2. <; Pll A5,A6 2.30() .050JO .3181 
10 SlJP R T AFT 10 6 XTRMA • 00700 0 12. 0 1) 144.0 
'.: l FILL EK BLK 2 6 XTRMA • 05600 12.00 144.0 
·_J ., - '- SUP KC 18 s SUP RT F WO .03H(•0 12 .oo 144.0 
, ) SUP KT hiD 9 6 X TR MA • 0070 00 12.00 144.0 
34 SUP u= F'hD 7 12 SHR G UD F C .02300 12.00 144.0 
35 SUP u= Fw D 7 b XTRMA .£'.500 12.00 144.0 
Jt SUP LF .AFT 8 6 XTRMA .2500 12.0J 144.0 
37 PL T MODAL T 28 J4 PLT CO,TLR 72.U0 5.650 .-.250 
·3 8 PLT MOOALT 2.8 Jj PLT CcNTER 71..00 5 .750 .3100 
39 SUP L F AFT 8 11 SHR OUD A C • 02 3 () 0 12.0t) 144 .o 
40 SUP LF nD 73 12 SUP LF AFT • 2d.:H.J 3.UOJ .2,00 
-'. l PL T MrJDtLT 28 b] [NL: FT F ~D • i. 8 3 0 l. :,65 l .oJ0 
J... 2. PLT -1 J J.Al T 2 E .2S pl. T A5,Ao 72.0L: 4.44J • 89 20 
43 PLT MUC,~L T iE JC PL T A-22 12.00 5.350 .2375 
44 PL T -45,t\6 2 '1 b7 [ Nf) F T F ¥10 • 283 0 1 • jf)'j 1.137 
45 f1L T A'J,,\6 2. ') ud S lJP I{ T F WO .283() 1 • '.Jb? 1.364 
41.J PL T ,\ 5, Ab Lg JO PL T A-22 12.00 J.d(JQ .622.5 
47 Pl T A-.2; 30 6d SlJP RT F \ilD .233 0 1.56::> • 3520 
48 PL T 4-" L _; C J l PL T A4 7i.O O c.. 601) • 62 50 
4 g ALT IM 4 s 3UP RT F \11D .125U 12.. l){) 144.0 - 50 PLT ~4 31 J2. PL T A4 72.0G J .5o0 .od 50 
: l f' LT ~4 : 1 33 PL T Cr: I\Tt:R 12. 0 0 3 .udfJ .5950 
': 2 PL T A4 ' ) .) ,_ l C 5UP Rl AFT • 2 f ,JU l.5b5 • 49 2~ 
C ") iJL T ,\ 4 J .2 4C PL T A7,A8 7l. OO 4.15) • 3900 

,{ y t ,, ;.. ·:: r: L ~ i 4 L T IC ~ L , SAN r: a .;u Sf PT. 15, 106Y PAGt: 3 



INTEGRATION OF TI--ERMAL lRANSIENTS PGM 1179 

APOLLO 10 MISSION ANALYSIS - CON CU CT IVE fAI.t ________ f&QH __ JQ ___________ _! __ . ___ _J. __ ~---4-

54 PL T .A4 32 3<; PLT A26 72.00 3.750 • 2010 
55 PL T A4 32 38 PLT Al4 12.00 4.220 .3225 
56 PLT A4 32 ~6 PL T A-14 12.00 4.020 .4925 
57 PL T A4 32 33 Pll CE~TER 12.00 4.020 .3100 
58 PLT CENlER 33 34 PLT CC~TLR . · )2.00 2. 3'80 .5400 
59 TOP COVER 94 16 SHROUD TOP • 03000 12.00 144.0 
60 PL T CGNlLR 34 - 35 PL T A9-12 72.00 5.640 .1786 
61 PLT CCNlLR 34 36 PLl A-14 72.00 4.350 • 2550 
t.2 PL T AS-12 35 36 PLT A-14 12.00 l .900 • 7860 
63 PL T A <;-12 35 31 PL T A-14 12.00 2.860 .3600 
t4 PL T A 9-12 35 . 71 END AFT .2830 1.500 .1695 
t.5 PLT A-1, 36 38PLTA14 12.00 3.430 .2670 
66 PLT A-14 36 37 Pl T A-14 72.00 3.740 .2550 
67 PL T A-14 37 . 71 END AFl • 2830 1.565 .2550 
68 PL T A-14 37 3.8 Pl T A 14 12.00 2.160 .i100 
69 PL T Al4 38 71 ENO AFT • 2830 1.565 • 3225 
1C Pl T A 14 . 38 .3~ PL l A26 12.00 1.760 .6375 
11 PLT A26 39 40 PLT A1,A8 12.00 l .970 .6375 
12 . PL T ~26 39 71 END AFT • 2830 1.565 • 2085 
73 PLT A 7,A8 40 7C SUP R 1 AFT • 2830 l.565 .6380 
14 PL T A 7,A8 40 7l END AFT .2830 1.565 • 38 75 
15 END FT . FWD o7 68 SUP RT FWD .2830 9.500 .8451 
76 SUP RT Fl-JD 68 69 SUP RT MID .2830 6.500 .8451 
11 SUP' RT MIO 69 70 SUP Rl AFT .2830 10.00 · .8451 
78 SUP RT AFT 70 71 END AFT • 2830 10.50 .8451 
79 END AFT 71 12 SUP LF AFT .2830 12.00 .8451 
80 TL T EXT RT 21 -24 TLT EX F ~O 9.400 6.000 .oo 1700 
t 1 TL T EX AFT 26 21 TLl E )l RT 9.400 6.000 .oo 1300 .. 
t2 SUP LF FWD 74 67 END fl FWD • 2830 5.ooo .845 l 
83 HYB VSl 64 10 SUP R 1 AFT .1300 . • O l 800 9.000 
84 HYB I.JS3 65 12 SliP LF AFT .1300 .01800 18.60 
85 HYB A6T 66 68 SUP R l F ~D • l.300 .01800 9.800 
86 FM CA SE 75 41 FREQ MOD 12.00 2 .ooo .4270 
€7 ALT)( CA~E 76 42 AL l s ~ )( 90.00 2 .110 .3392 
88 CA SE '.S> 81 43 \I. s. ssx 90.00 2.110 .4480 
89 ALTA MB 11 . 52 TH DET Al3 • 01210 12.00 144.0 
c;o ALTA MB 11 44 AMP.S• Al3 • 012 l 0 12.00 144.0 
en ALTA MB 77 45 AMP. S~ Al3 • 01210 12.00 144.0 
c;2 HTR CONTLR Se 34 PL T CCNTLR 300.0 12.00 10.oa 
93 CASE A 5 ,A6 78 57 55D8 AMP 5 • 05000 12.00 144.0 
<;4 CASE A9-12 79 58 5508 AMP 9 • 02500 12.00 144.0 
<;5 CASE A9-12 79 5<; 550B AMP 9 • 02500 12.00 144.0 
S6 CASE A9-12 7c, bC 5SDB AMP 9 • 02500 12.00 144.0 
97 CASE A<:i-12 79 61 55D8 AMP 9 .02500 12.00 144.0 
<;8 CASE MBA14 BC 46 AMP. S~ Al4 .01210 12.00 144.0 
<, g CASE MBA14 80 41 AMP. S~ Al4 • 01140 12.00 144.0 

100 WG 1.JS2 ~FT d3 48 AMP. S~ Al4 • 01140 12.00 144.0 
10 l WG VS2 AFl 83 4 <; AMP. S ,i A.14 • 01140 12.00 144 .o 
102 WG \IS 2 AFT 83 50 AMP. S ~ Al4 • 01140 12.00 144.0 
10 3 ~~G VS2 AFT 83 51 AMP. S~ Al4 .01140 12.00 144.0 - 1 O't WG \I S2 AFT 83 53 TH DE T Al4 • 01140 12.00 144.0 
1 C 5 wG \IS2 AFT 83 54 TH DE T Al4 • 01100 12.00 144.0 
lC6 WG vS2 AFT 83 55 TH DE T Al4 • Oll 40 12.00 144.0 

RY ~N AERCN ALT lCAL, SAN CIEGO SE PT. 15, 1969 PAGE 4 



INTEGRATION OF THERMAL lRAN SIENTS PGf-1 1179 

APOLLO 10 MISSION A~ALVSIS 

- CON CU CT IVE fAI! __ .,._ ______ f&Q~-~10~-----------~-~-----l _____ __,A __ 
1C1 CASE A7,A8 .82 62 55D8 AMP 7 .02500 12.00 144.0 
lC 8 CASE A.7 ,A 8 82 63 55D8 .AMP 7 • 02500 12.00 144.0 
10<3 VSR 2 3 83 "G 'wS2 AFT 12.00 2.200 .1212 
110 WG \JS2 AFT 83 84 "G 'v S2MAF T 12.00 2.200 .1212 
111 WG VS2MAFT 84 · a 5 ,-G V S2MF WO 12.00 3.300 .2600 
112 WG 'wS2MF\IID 85 '86 WG V S2 F WO 12.00 4.000 .1212 
113 wG VS2 FWD 86 l VSR 3 12.00 3.000 .1212 
114 WG VS2M AFT 64 · S2 HYB A24 12.00 1 .ooo .3200 
115 WG V S2MFWD 65 <JZ HYB A24 12.00 1~000 . • 3200 
116 HYB VS3 65 c;2 H YB A24 12.00 2.000 .7000 
117 WG VSlMAFT 87 · 88 "G VS l AFT 12.00 2.000 .1200 
118 WG 'vSl AFT aa 5 VSR l 12.00 .2. 500 .1200 
119 WG vSlMAFT 87 <J l HYB A25 12.00 l .000 · .3200 
120 HYB A25 91 . 64 HYB v Sl 12.00 2.000 .3500 
1-21 WG ALT MID 8 '1 9 0 WG Al T CEN 12.00 2.000 .1200 
122 WG ALT CEN 90 4 AL TIM 12.00 2.000 .1200 
123 WG ALT MIO 8q . S3 HYB A23 · 12.00 1.000 .3200 
124 HYB A23 <i3 66 HYB A6T 12.00 2.000 .3500 
125. SUP LF ~ID 13 74 SUP LF F WO · • 2830 3.000 .2500 
126 SUP RC 18 6 9 SUP RT MID • 03000 12.00 144.0 
127 XTRMA 6 28 PLT MCDALT .4995 12.00 144.0 
128 XTRMA 6 29 PL T A 5 ,A6 .2590 12.00 144.0 
129 XTRMA 6 JC PL 1 k-22 . • 07400 12.00 144.0 
1.30 XTRMA t: 31 PL T A4 .1850 12.00 144.0 
l!l XTRMA 6 32 PL T A4 • 2220 12.00 144.0 p~ -" XTRMA 6 33 PL T C E~TER • 09250 12.00 144.0 
133 XTRMA 6 - 34 Pl T C CNTLR • 1850 12.00 144.0 
.134 XTRMA 6 35 PLT A9-12 .1480 12.00 --144 .o 
135 SUP R 1 ~FT 10 11 SHROUD' A C .02300 12.00 144.0 
136 XTRMA 6 36 PLT A-14 • 1110 12.00 144.0 
137 XTRMA 6 37 PLT A-14 .03700 12.00 144.0 
138 _ XTRMA 6 38 PLT Al4 • 07400 12.00 144.0 
139 XTRMA 6 40 PLT A 7,A8 .1480 12.00 144.0 
14C Tl T EX LF T 25 26 TLT EX AFT 9.400 6.000 .oo 1300 
14 1 SHROUD R A J..7 18 SUP RC • 01400 12.00 144 ~o 
14 2 SUP LF FWD 7 14 SUP LF FWD • 2833 s.ooo 2.200 
143 SUP LF ~FT B 72 SUP LF AFT • 2833 5.000 2.200 
144 SUP RT F\ilO 9 68 SUP Rl FWD .2833 5 .ooo 2 .250 
145 SUP RT ~Fl 10 70 SL'P R l AFT • 2833 5.000 2.125 
146 VSR 3 l 2 FILLER BlK .3750 12.00 144.0 
147 VSR 2 3 2 FI LLE ~ BLK .3750 12.00 144.0 
148 SHROUD lCJP 16 ll SHROLiD A C 25.00 12.00 1.000 
14q SHROUD lOP 16 12 SH-RCUO F C 25.00 12.00 1.000 
150 SHROUD lOP 16 13 SHRCUO F R 25.00 12.00 • 7000 
15 l SHROUD lOP 16 14 SHRCUD R F 25.00 12.00 .8000 
1~2 SHROUD lOP 16 15 SHROlJD L F 25.00 12.00 .7000 
15 3 ShRCUD 10P 16 17 SHROUD R A 25.00 12.00 .aooo 
15 -4 SHROUO lOP 16 l~ SHROliD l A 25.00 12.00 • 7000 
155 SHROUD 1UP 16 20 SHROLC F L 25.00 12.00 .6500 
15t SHROUU lOP 16 21 SHROUD A l 25.00 12.00 .6500 -- 157 SHROUD 10P lb 22 SHROUD A R 25.00 12.00 .6500 
158 S~ROUD ~ C 11 21 SHROUD A L 120.0 9.000 .01000 
15'1 SHROUD A C 11 22 SHROLD A R 120.0 9.000 .01000 
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INTEGRATION 0 F Th ER MAL lRANSIENTS PGM 1179 

APOLLO IC MISSION ANALY~IS 

- CONDUCT IVE £Alb------~---E&U~-lll-----------~--
_j_ _____ _A_ 

160 SHROUD A L 21 19 SHROUD 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 
163 SHROUD F L 20 12 SHROUD F C 120.0 9.000 .01000 
H4 SHROUD F C 12 13 SHROUD F R ·120.0 9.000 .03000 
lt 5 SHROUD F R 13 . 14 SHROUD R F 120.0 8.000 .03000 
166 SHROUD RF 14 17 SHROUD R A 120.0 8.000 .01000 
167 SHRCUD R A 17 22 SHROL;D A R 120.0 9.000 .01000 
168 SHROUD R A 17 5 VSR 1 .2670 12.00 144.0 
lf9 ShROUO R F 14 4 ALTlM .2000 12.00 144.0 
170 SHROUD F R 13 4 AL TIM .1200 12.00 144.0 
171 SHROUD F C 12 · 6 XTRMA .1600 12.00 144.0 
172 SHROUD F L 20 l VSR 3 .4000 12.00 144.0 
17.3 ShRDUD L F 15 l · V SR 3 .2670 12.00 144.0 
174 SHROUD L A 19 3 'vSR 2 .2670 12.00 144.0 
115 SHROUD A L 21 3 VSR 2 

. ' 
.4000 12.00 144 .o 

ll 6 SHROUD A C 11 6 XTRMA .1600 12.00 144.0 
177 SHROUD ~ R 22 5 VSR l • . 4000 12.00 144.0 
178 HVB A23 93 76ALlXCASE 12.00 6.500 .1200 
179 WG \/SlMAFT 8'7 81 CA SE \SX 12.00 6.500 .1200 
180 VSR 3 l 73 SUP LF MIO .2830 1.000 l .690 
lS 1 \JSR 3 l 74 SUP LF F wD .2830 1.500 2.000 
1 € 2 VSR 3 l 7 SuP LF FWD .2000 12.00 144.0 
183 VSR 2 3 73 SUP LF MID . • 2830 1.000 l .690 
184 VSR 2 3 72 SUP LF AFT .2830 1.500 2.000 
1 es VSR 2 3 8 SUP LF AFT .2000 12.00 144.0 
1S6 VSR l 5 70 SUP Rl AFT .2830 l .500 2.000 
IS 7 VSR l 5 69 SUP RT MIO .2830 1.500 1.690 
1€8 V SR l 5 10 SUP Rl AFT · . • 1430 12.00 144.0 
l8<J Al TIM 4 68 sup · RT F wD .2830 l .500 2 .250 
l '10 ALT IM 4 6 <; SUP RT MID .2830 . l. 500 l.690 
191 TL T EX f WO 24 25 Tll E)( LFT 9.400 6.000 .001700 
192 . PL T CON1LR 34 73 SUP LF MID • 04640 12.00 144.0 
193 SUP L F MID 73 l VSR 3 • 001700 12.00 144.0 
J<J4 PL T A4 31 4 ALTIM ---L~12l.Q __ l,£QQ. ___ lli.s.Q_ 

BTU/ 0 2 
/HR.FT.F I NC HES INCH 

PATHS 180 ANC 1S3 BOTH CONNECT NOOE 73 WI TH, l 

RYAN Ai::RONAUT 1Ci1L, SAN CIEGO SEPT. 15, 1969 PAGE 6 



INTEGRAT ICN OF THERMAL lRANSI.EN TS PGM 1179 

APOLLO 10 MISSION A~ALYSlS 

- RACIATIVE fAib--------~--..EB.O!L_lO _______ .;. __ f __ 
1 LEM BA SE 23 97 SPACE .7500 
" \/SR ~ l 97 SPACE .3460 
3 FILLER BLK 2 'H SPACE · .03000 
4 'v SR 2 3 Cj7 SPACE .3460 
5 ALT Jp,I 4 c;7 SPACE .3550 · 
6 \I SR 1 5 Cj 7 SPACE .3460 
1 XTRMA C) 97 SPACE .3850 
8 SUP · LF FWD 7 Cj 7 SPACE .05000 
<; SUP LF AFT 8 97 SPACE .04650 

10 SUP RT FWD 9 97 SPACE .03500 
11 SUP RT AFT ~o 97 SPACE .04100 
12 SHROLD A C 11 97 SPACE .05000 
13 SHROLD F C 12 c;7 SPACE .04910 
14 SHRU LO F R 13 'H SPACE .04910 

. 15 SHROLD R F 14 97 SPACE .04720 
H: SHROLO L F 15 97 SPACE .05000 
17 SHROLD TUP 16 97 SPACE .05000 
18 SHROLD R 'A 17 97 SPACE .04720 
1 c; SUP RC 18 'H SPACE .05000 
20 SHRO LO L A 19 'i7 SPACE .05000 
~ 1 SHROLD F L 20 'i7 SPACE .osooo 
~2 SHROLD A L 21 97 SPACE .05000 
~3 SHROLD A R 22 97 SPACE .05000 
24 .'v SR ~ 1 7 SLP LF FkD .000800 
25 'v SR " 3 8 SUP LF AFT .oooaoo 
26 'v SR 1 5 10 SUP RT AFT .001600 
21 ALT I~ .4 c; SUP RT FWD .001200 
~s TL T EXT RT 21 23 LE~ BASE .01200 
29 ALT I" 4 18 SLP RC .02620 
~o SUP RT FWD 9 18 SUP RC .005000 
~ 1 SHROl:D TOP 16 23 LE~ BASE .02020 
32 SHRO LD. F L 20 23 LE fol BASE '1003400 
33 ·SHRO LO F C 12 23 LEP' BASE .003400 
~4 SHROLD F R 13 23 LE~ BASE .1034 
~ C: SHROLD R F 14 23 LE fil BASE .01050 
!6 SHROLD R A 17 23 LEM BASE .01050 
37 FM CASE 75 76 AL 1 X CA SE .3820 

· 3 8 FM CASE 75 11 AL TA MB .09600 
3 c; ALT X CA SE 16 17 AL TA MB .07300 
4C FM CA SE 75 78 CA SE A5 ,Ab .03100 
4 1 AL 1 X CA SE 1 t, 78 CASE A5,A6 .03500 
~2 · AL l A MB 17 78 CA SE A5 ,A6 .05900 
43 FM CA SE 15 79 CASE A9-l2 .006000 
44 AL 1 X CA St: 76 79 CASE A9-12 .01000 
45 AL TA MB 17 79 CA SE Aq-12 .001000 
46 CASE AS,A6 78 79 CA SE A9-l2 .007000 
47 FM CA SE 75 80 CA SE MBA14 .01400 
48 AL l X CA SE 76 80 CA SE MBA14 .01900 
4g ALTA MB 77 80 CASE MBA14 .005000 
50 CASt AS,A6 78 80 CASE MBA14 .01600 - ~ 1 CASE A g-1 i 7c; 80 CA SE MBA14 .2510 
~ 2 FM CASE 75 81 CA SE vsx .osqoo 
5; AL l )( CA SE 76 81 CA SE vsx .1410 
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INTEGRATION 0 F Tt-ERMAL TRANSIENTS PGtJ 1179 

APULLO 10 MISSION ANAL¥SIS 

- RACI4TIVE fAJb ______________ fB.QtL_l.O ____________ ~-- _£ __ 
~4 AL TA MB 77 81 CA 5E ~sx .1400 
55 CAS.E AS,Ao 78 81 CA SE . VSX .1280 
56 CA SE A9-12 7 g 81 CA SE VSX .1390 
51 CASE MBA 14 80 81 CA SE VSX .2430 
58 FM CA SE 75 82 CASE A7,A8 .003000 sc; AL l X CA SE 76 82 CASE . A7,A8 .003000 
60 lLTEXLFT 2.5 23 LE~ BASE .01200 
f 1 CASE A5,A6 78 82 CASE A7,A8 .004000 
f2 CA SE A 9-12 79 82 _CA SE A 7, A8 .05300 
E3 CASE MBA14 80 82 CASE A7,A8 .07000 
E4 CASE V5X .81 82 CA SE A7 ,A8 .02500 
ES FM CA SE · 75 <;4 TOP Cave R • 008000 
66 AL 1 X CA SE 76 g4 TOP COVER .01000 
67 A,L TA MB 17 . S4 TOP COVER .004000 
68 CASE A5,A6 78 94 TOP COVER . . • 01000 
69 CA SE A 9-12 79 c;4 TOP COVER .01200 
1C CASE MBA14 80 c;4 TCF COVER .01100 
11 CASE VSX 81 94 TOP COVER .ooaooo 
12 CA SE A 7,A 8. 82 94 TOP COVER .01500 
i3 FM CA SE 15 67 END FT F .. o .02600 
14 AL 1 X CA SE 76 67 END FT FMD .01300 
15 AL lA MB 77 b7 END FT F-.O .009000 
16 CASE A 5 ,Ao 78 67 END FT FWD .009000 
11 - CASE A S-12 79 67 END FT FWD .01300 
18 CASE MBA14 80 67 END FT F_kD .01500 ,g CASE vsx 81 67 END FT F"O .006000 
SC CA SE A 1 ,A 8 82 6 7 ENO F T F ._O .01900 
€ 1 FM CA SE 15 68 SUP RT F"O .002000 
€2 AL 1 )( CA SE 76 6 8 .SUP RT F kO .001000 
83 AL TA MB 11 68 SUP RT FWD .01100 
84. CASE A5,A6 78 68 SUP RT f~D .002000 
85 FM CASE 75 4 Al lIM .02600 
86 . AL 1 X CA SE 16 4 AL 11 M .03200 
87 ALT A MB 17 4 AllIM .01400 
88 CA SE A 5 ,A 6 78 4 AL TIM .030 00 
89 CASE A<i-12 7g 4 Al TIM .002000 
SC CASE MBA14 80 4 AL 11 M .001000 
<; 1 CA SE \ISX 81 4 AL TIM .02800 
<; 2 CASE Al,A8 82 4 AL TIM .001000 
<;J lOP CO.VER g4 4 Al TIM .009600 
c;4 SUP RT FWD 68 4 AL 11 M .001000 
S5 FM CASE 75 1 \JSR 3 .01600 
S6 AL 1 )( CA SE . '76 1 VSR J • 01300 
Ci 7 ALT A MB 77 l VSR 3 .008000 
'J 8 CASE A 5 ,A 6 78 . 1 \/SR 3 .01500 
c; g CASE A<.i-12 7g l \JSR 3 .009000 

ICC CASI: MbAl4 80 l \JSR 3 .01000 
101 CA SE vsx 81 1 VSR 3 .01000 
102 CASE A1,A8 82 l VSR 3 .01100 
l C 3 TOP COVER <,4 1 'vSR 3 .01180 - lC 4 SUP RT FWD 68 l '- SR 3 .003000 
lC 5 AL Tl tJ 4 l VSR 3 .03000 
1C6 FM CASE 15 5 \/SR l .01100 

RYH-1 A ERON Aul ICAL, SAN O IEGU SE PT. 15, 1969 PAGE 8 



INTEGRATICN OF THERMAL lRANSlENTS 

APOLLO lC MISSION A~ALYSIS 

RACIATIVE £Al.b_ _____________ E&Q~ __ Jo_ ______________ f __ 
lOl · AL lX CASE 76 · 5 VSR l .01200 
1C8 ALTA MB 77 5 VSR l .007000 
1C9 CASE A5,A6 78 5 vSR l .01000 
110 CASE AS-12 79 5 vSR l .03700 
111 CASE MBA14 80 5 VSR l .03300 
112 CASE VSX 81 5 vSR l .03500 
113 kG V!lMAFT 81 5 VSR 1 .04500 
114 lOP COVER g4 5 VSR l .01180 
115 SUP RT FWD 68 5 VSR l .01100 
116 ALTlM 4 5 VSR 1 .1460 
11 7 v SR .. l 5 v SR 1 • 12 50 
118 FM CASE 75 3 VSR 2 .01200 
119 AllX CASE 76 3 VSR 2 .008000 
l~C ALTA MB 77 3 vSR 2 .005000 
1~1 C~SE A5,A6 78 3 \SR 2 .009000 
1~2 CASE AS-12 79 3 vSR 2 .02700 
1~3 CASE MBAl4 80 3 VSR 2 .02600 
124 CASE VSX 81 3 VSR 2 .01100 
125 CASE A7,A8 82 3 'vSR 2 .03500 
1~6 lOP CO'vER q4 3 VSR 2 .01180 
127 ENC FT FWD 67 3 vSR 2 .006000 
128 VSR. 3 l 3 vSR 2 .2500 
12<3 vSR 1 5 3 v SR 2 .007000 
130 . FM C~SE 75 S3 HYB A23 .001000 
131 ALTX CASE 76 S3 HYB A23 .002000 
112 ALTA MB 77 93 HYB A23 .002000 
133 CASE A5,A6 78 S3 HVB A23 .02600 
134 CASE VSX 81 93 HYB A23 ■ 002000 
13~ CASE MBA14 80 91 HYB A25 .03000 
136 CASE A7,A8 82 91 HYB A25 .02500 
131 TLT EX AFT 26 23 LE~ BASE .09600 
13€ CASE A9-l2 79 92 HVB A24 .03700 
13<; CASE MBA14 80 92 HYB A24 .01300 
140 CASE VSX 81 92 HYB A24 .003000 
141 CASE A 1,A 8 82 92 HYa A24 .01000 
142 ~SR 1 5 92 HVB A24 .001000 
143 FM CASE 75 34 PLT CCNTLR .03000 
144 All) CASE 76 34 Pll CC~TLR .07000 
1 4 5 AL TA MB 17 34 P L l C C NTL R • 2 61 0 
14t CASE A5,A6 78 34 PLT CCNTLR .03300 
147 CASE A9-12 79 34 Pll CCNTLR .03000 
148 CASE MBA14 80 34 Pll CCNTLR .06100 
149 CASE VSX 81 34 Pll CCNTLR .05400 
150 CASE A1,A8 82 34 PLl CCNTLR .005000 
l~l Al TIM 4 29 PLT A5,A6 .2372 
152 vSR ~ l 28 Pll MODALT .2405 
1 5 3 v SR l 5 32 PL l A4 • 2 40 5 
154 vSR 2 3 36 Pll A-14 .2405 
155 r¥B A23 GJ 34 Pll CCNTLR .002000 
156 rYB A24 <;2 34 Pll CCNTLR .2000 
157 Ft-1 CASE 75 <;5 Tlll STRCT .03310 
158 All.l< CASE 76 S5 Till STRCT .1189 
15<; ALTA MB 77 95 TILT STRCT .05120 
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INTEGRATION Of l~ERMAL lRANSlENTS 

APOLLO 10 MISSION ANALYSIS 

RAC IAT IVE f.AJ.t:L_ __________ f&.Q.~_Jo_ ____________ . ___ f __ 
160 
161 
H2 
163 
164 
16 5 
166 
161 
16S 
1641 
170 
171 
17" 
113 
174 
us 
176 
171 
178 
17g 
l 8C 
181 
1 8" 
183 
184 
165 
1€6 
187 
188 
18<; 

CASE A5,A6 78 95 TILT STRCT 
CASE A9-12 79 95 Till .STRCT 
CASE MBA14 80 q5 TILT STRCT 
CASE V5X 81 S5 TILT STRCT 
CASE A7,Aa 82 95 TILT STRCT 
HTR CONTLR 96 94 TOP COVER 
END FT FWU 67 95 Till STRCT 
VSR 3 1 95 TILT STRCT 
vSR 2 3 95 Till STRCT 
ALT!~ 4 95 TILT STRCT 
~SR 1 . 5 <;5 Till STRCT 
H TR CON TLR '76 95 TI L l STRC T 
END AFT 71 95 TILT STRCT 
HYB A23 S3 95 TILT STRCT 
~YB A25 91 c,5 TILT STRCT 
~YB A24 9l S5 TILT STRCT 
SUP RT MIU 69 95 TILT STRCT 
TLT E~ FWD 24 97 SPACE 
TL TEX LFT 25 97 SPACE 
TL T EX AFT 26 C,1 SPACE 
TL T EXT RT 27 S1 SPACE 
lLT · EX FWD 24 23 LE~ BASE 
lILT STRCT 95 24 TLl EX FWD 

-TILT STRCT <i5 25 TLT EX LFT 
TILT STRC T 95 26 Tl l EX AFT 
llLT STRCT S5 27 TLl EXT RT 
PLT A4 J2 4 ALTIM 
PLT . A4 32 5 VSR l 
Pl l CONTLR 34 1 ~SR 3 
PLT CONJLR 34 3 VSR 2 

PATHS 153 ANO 187 BOTH CONNECT NODE 32 ~ITH 5 

.1051 

.1634 
• 06940 
.2681 
• 04230 
.01980 
.002900 
.09840 
.09750 
.09770 
.09750 
.3036 
.003700 
.005900 

. . • 01 i 50 
.007800 
.003600 
.06400 
.06400 
.03200 
.06400 
.01200 
.01000 
.01000 
.01000 
.01000 
.03580 
.03580 
.• 01710 
.01710 
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INTEGRATION OF T bERM AL lRAN S1 EN l S PGM 1179 

APOLLO 10 MISSION A~AL V.SI S 

- VSR 3 1 QC: 11~ -146 172 113 -180 -181 -182 193 
QR: -~ -24 S5 · 96 97 98 99 100 101 102 

lC~ 104 1C5 -117 -128 -152 -167 188 

FILLER BLK 2 QC: -11 146 14 7 
QR: -3 

\/SR 2 3 QC: - lC~ -147 1.14 115 -183 -184 -185 
QR: -~ -25 118 119 120 121 122 123 124 125 

12i 127 128 129 -154 -168 189 

ALT I M 4 QC: -4S 122 .16S 110 -189 -190 194 
QR: -~ -27 -2<; 85 86 87 88 89 90 91 

c; ~ 93 S4 -105 -116 -151 -169 186 

VS R 1 c; QC: 118 168 l 11 -1E6 -187 -188 - QR: -t -26 lC6 107 lC8 109 110 111 112 113 
114 115 116 117 -129 -142 ·-153 -170 187 

XTR M4 6 QC: 3C 3 J. 33 35 36 -127 -128 -129 -130 -131 
-132 -133 -134 -136 -137 -138 -139 171 176 

QR: -1 

SUP LF FW C. i QC: - ~ t -35 -14i 182 
QR: -8 24 

SUP LF AFT e QC: -3t -39 -143 lSS 
QR: -9 25 

SUP IH FWC s QC: ,:, . -' -.:; 3 4'i -14.4 
. QR: - lC 27 -30 

SUP RT AFT lC QC: -3C -135 -145 188 
QR: -11 26 

S HfHlU 0 A C 11 QC: 3'i 135 148 -158
1

-159 -176 
QR: -1 ~ 

SHIHlUC F C l~ QC: 34 149 ll: 3 -164 -171 
QR: -1 ! -33 

SHROU C F R 13 QC: 15( 16 4 -16 5 -170 
QR: -14 -34 

S Hf. OU C R F 14 QC: l 5 l 16 5 -166 -16':l 
QR: -1 ~ -35 

SH RO U C L F 15 QC: l' . 
~ ' lb l -1 c2 -113 

QR: - le 

SH R00C TOP H QC: 5 <; -l4d -149 -150 -151 -152 -153 -154 -155 -156 - - 15, 
QR: -11 -31 

RY t N AEKONtil..;T lCtiL, SAN O.IEGO SEP1. 15, 1969 PAGE 11 



INTEGRATION OF H·ERt-tAL lRANSIENTS PGM 1179 

APOLLO lC MISSION At\AL Y.SI S 

- S Hl<OU C R A 17 QC: -141 15 3 166 -167 -168 
QR: -lS -36 

SUP RC 18 QC: -32 -126 141 
QR: -1c; 29 .30 

SHl<OUC L A 1c; QC: 154 16O-lcl -114 
QR: -2C 

St- ROu C F L 2C QC: l c: c: 
JJ l6i -163 -112 

QR: -2 l -32 

St- ~OU D A L ~ 1 QC: 15t 158 -160 -115 
QR: - 2 ~ 

Sh~tlLJ C A R . ,(.,(. QC: 151 159 167 -117 
QR: -21 

LEM B .ASE 23 QR: -1 28 .H 32 33 34. 35 36 60 137 
le l 

TL T tX FW'i C 24 QC: SC -191 
QR: -111 -181 182 

TL T EX L FT ~ C: 
~J QC: -14( 191 

QR: -6C-l78 183 

TL T EX AFT u QC: -El 140 
QR: -1.31 -17~ 184 

TLT EXT RT 21 QC: -0c 81 
QR: -2€ -180 18 5 

PL T MODA L T 2e QC: 1 2 -37 -38 -41 -42 -43 127 
QR: 15~ 

PL T A5,A6 2c; QC: 1 8 15 29 42 -44 -45 -46 128 
QR: l 5 1 

Pl T A-22 3C QC: 1c; 43 46 -47 -48 129 

Pl T A4 .3 1 QC: 4 48 -SC -51 130 -1·94 

PL T A4 12 QC: C: 50 -~2 -53 -54 -55 -56 -51 131 -
QR: l5; -186 - 1€7 

Pl T CENT ER •• QC: t 38 51 57 -58 132 

PLT CCNT LR 34 QC: 3; 58 -6C -61 92 133 -192 
QR: 14; 144 145 146 147 148 149 150 155 1 .56 

-18 E - 189 -
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INTEGRATION OF TI-ER MAL lRANSIENlS PG~ 1179 

APOLLO 10 MISSION ANALYSIS 

- PLT A9-12 35 QC .: 2E 60 -62 -63 -64 134 

Pl T ~-14 3t QC: c; 10 11 56 61 62 -65 -66 136 
QR: 154 

Pl T 4-14 31 QC: 12 63 66 -67 -68 137 

PLT Al4 3E QC: le 17 18 55 65 68 -b'J -70 138 

PLT .\ ~6 3c; QC: l~ 14 54 10 -71 -72 

PL T A7,AE 4C QC: 2.1 53 . 1l -13 -74 139 

FR E(J MLlO 41 QC: - 1 86 

~l T ssx 42 QC: -, 87 

v.s. ssx 43 QC: -', ~5 -6 ES 

AMF.SW A 13 44 QC: -, qo . 

AMP .5 w A 13 45 QC: -f 91 

AMP .5 W A 14 4t QC: -<; gs 

AMP. S i't A 14 41 QC: -10 9S 

AMP.SW A 14 48 QC: - 11 lOC 

AMP.SW Al4 4c_; QC: - l i lOJ. 

AMP.SW A 14 5C QC: - l .! 10~ 

AMF.Sr. Al4 5 1 QC: - li, 103 

TH Ot:T A 13 C: ~ 
~t. QC: - 15 89 

TH Ct T A 14 ~3 QC: -H 104 

TH DET A 14 ~4 QC: -I, 105 

TH f'.c T 414 C: C: QC: - l E lC6 

LEVELER .5 f QC: - lS 

55C B AMP 5 51 QC: -2( S3 

5 5 Cl:! AMP q 56 QC: - .2 1 S4 

55[~ AMP <; 5S QC .: -t_ ~ c;::5 

-
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lNTEGRAT ION OF TI-ER~Al lRANSIENl S PGM 1179 

APOLLO 10 MISSION ANALYSIS 

- 55(8 tMP 13 6C QC: -23 ~b 

55(8 AMP <, t l QC: -2~ S7 

55CB AMP 1 t~ QC: -2! lC 7 

55(8 .AMP 1 63 QC: -2E 108 

HY e VSl ti. QC: 25 26 -2. 7 -E3 120 

HY B VS3 65 QC: .2 1 22 23 24 -28 -84 -116 

HYE A6T 66 QC: 2( -2g -E5 124 

ENC FT FWD . 61 QC: ~ I 44 - 75 €2 
QR: 7'! 74 75 16 11 78 .79 80 -127 -166 

SUP RT F~ C 68 QC: 4! 47 ,s -76 85 144 189 
QR: el 82 . E3 E4 -94 -104 -115 

SUP KT MIC 6S QC: 1E -77 126 187 190 
QR: -l'H 

SUP KT AFT 7( QC: i:; ~ 

.. t. 13 77 -78 83 145 186 

ENC AFT 71 QC: E~ 67 6S 72 74 78 -79 
QR: -17 ~ 

SUP Lf A FT 12 QC: 4C 79 E Lt 143 184 

SUP LF MIC 73 QC: -4C -12 5 180 183 192 -193 

SUP L f F~C 74 QC: -e~ 12 5 142 181 

FM CASE 75 QC: -E E 
QR: -31 -38 .-4C -4.3 -47 -52 -58 -65 -73 -81 

-E5 -<; 5 -106 -118 -130 -143 -J.57 

ALTX CASE H QC: - fl 178 
QR: 31 -39 -41 -44 -48 -53 -59 -66 -74 -a2 

-et -96 -lC7 -119 -131 -1·44 -158 

ALTA MB n QC: - 8~ -90 -g1 
QR: 3t 39 -42 -45 -49 -54 -67 -75 -83 -87 -s, -108 -120 -132 -145 -159 

CASE AS, ~6 7€ QC: -s~ 
QR: ~( 41 42 -46 -50 -55 -61 -68 -76 -84 

-SE -98 - l cc; -121 -133 -146 -160 

-
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INTEGRATION OF lHER~Al lRANSIENTS PGM 1179 

APOLLO 10 MISSION ANALYSIS 

- CASE A9-12 1c; QC: -c; '4 -95 -c; 6 - c; 1 
QR: 4~ 44 45 46 -51 -56 -62 -69 ..:..77 -89 

-c; c; -110 -122 -138 -14 7 -161 

CASE MEA 14 ac QC: - c; f -~9 
QR: 41 48 49 50 51 -57 -63 -70 -78 ~90 

- lOC -111 -123 -135 -139 -148 -162 

CASE vsx 81 QC: ~H 179 
QR: 5~ 53 54 55 56 57 -64 -71 -79 -91 

-101 -112 -124 -134 -140 -149 -163 

CASE A7,.A8 E2 QC: -1(1 - 1C8 
QR: 5E 59 61 62 63 64 -72 -80 -92 -102 

.-12 ! -136 -:--14 l -150 -164 

WG vs 2 AFT e3 QC: -lee - 101 -102 -1C3 -104 -105 -106 109 -110 

· wG VS2MAFT 84 QC: UC -111 -114 

wG VS2MFWC 85 QC: 1)1 -112 -115 

WG vs 2 FWC 86 QC: 112 -113 

wG VSlMAFT E7 QC ·: -117 --119 - l 7S 
QR: -11~ 

WG VS l AFT ES QC: 117 -118 

l'IG .Al T .MID 8~ QC: -12 1 -123 

WG ALT CEN 9C QC: 12 1 -122 

HYE A25 Sl QC: 11 9 -120 
QR: 13 ! 136 -174 

HYE A24 S2 QC: 114 115 . 116 
QR: ue 139 140 141 142 -156 -175 

HYE A23 S3 QC: 12; -124 - l 78 
QR: 13( 131 132 1.3 3 134 -155 -173 

TOP COVER <, 4 QC: - 5 c; 
QR: 6~ 66 67 68 69 70 71 12 -93 -103 

- 114 -126 H:5 

TILT STRCT S5 QC: - . 
QR: 15"i 158 lSS 160 161 162 163 164 166 167 

16€ 169 17G 171 172 l 73 174 175 176 -182 
-18; -184 -1E5 

-
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INTEGRATION OF T~ER~AL 1RANS1EN1S 

APOLLO lC MISSION A~ALV-SIS 

HTA CCNTLR 'if QC: -c;~ 
QR: -165 -171 

ACTUATOR SS QC: 

CO~PUTED Tl~E INCREMENT= 4.55E~C4 HO~R 

RYtN AERONAUTICAL, SAN CIEGO SEPT. 15, 1969 

PGM 1179 
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INTEGRATION UF TI-ERtJAL lRANSIENlS PGM 1179 

APOLLO 10 MISSION Af\AL'tSIS 

- TIME - TEMPERATURE PROFILE HCURS .vs. OEG.F 

~~~f _________ llMt __ s1~t2~-----~l&l~~-----2i~12Q _____ 2i&a~Q ___ ilA,~Q 
vs p 3 1 e.1 e.1 8.1 8. l a.2 
FILL EK BLK 2 1c.s lC.8 10.a 10.9 11.0 
vs~ 2 ~ 11. E: 11.6 11.7 11 •. a 12.0 
ALT IM 4 e. 1 <;. 8 10.6 11 .1 11.6 
VS R l ' 5 10.5 1c.s 10.4 10.3 10. 3 
XTRMA t · 21.3 27.3 27.3 ?7.4 27.5 
;;u P LF FWC 1 i;.3 11.2 17.2 17.2 17.3 
SUP LF A FT 8 l<i.c l <;. 6 l~.6 19.7 19 .8 
SUP RT FWC <; 1c.c <;. 7 10.2 10.0 11.0 
SUP RT AFT lC l~.O 11.2 11.0 10.9 10.9 
::iHROU D A C 11 i. 6 t.9 6.5 6.3 6.3 
5 hROU C F C 12 l.C '4.9 4.5 4.3 4.3 
SHROU C F R . 13 - :. c -7.9 -8.2 -8.2 -~ .1 
::iHPOU C R F 14 c.2 - c. 2 -0.1 0.1 o.3 
S hie OU D L F 15 2.4 2.6 2.4 2.3 2.4 

- S HFOU C T(lP 16 --4. 3 ' - ~- 2 -5.7 -5.CJ -6.0 
SHROUD R A 1 7 " • 3 3.6 3.3 3.2 3.2 
SUP RC 18 I.. 6 4.2 4.1 4. l 4.2 
SI-ROUC L A 19 C c; 4.6 4 .• 5 4.5 4.5 - . _, 

SHJWUC F L 20 ~.c 4.2 4.1 4.1 4.1 
SH POU C A L 21 7.7 1.0 6.9 6.9 1.0 
SHROIJ C A R 22 i.9 c. 0 5.8 5.7 5.6 
LEM l:3AS E 23 -~2=.0 -234.l -242.9 -2 50. 4 -256.9 
fLT EX FW C ~4 -115.G -llc.4 -118.0 -11<;.5 -120.9 
TLT t: X L FT ~ c; £ _, -ti.2 , -68.4 -69.7 -70.d -71. 7 
TLT EX A FT 26 -Sl.c -s 7.4 -98.5 -99.6 -100. 6 
TLT t:XT RT 21 -61.2 -6 e. 4 -69. 7 -7(J .8 -71.7 
Pl T "1UCALT 28 5t.3 sc.6 57.0 57. 3 5 7. 7 
PLT · A5,A6 29 ~I;. 4 55.l 55.5 55.9 56.3 
PLT A-22 30 cl. 5 61.2 62.0 62.7 63.4 
PLT 44 ~ 1 t 2. 2 c2.5 63.l 63.6 64. l 
PL T ~4 "J r 

.£ l~.3 6 3. 0 63.6 64. l 64.6 
PL T C E:NT ER 33 t ~. 5 c3.l 63.7 64.2 64.7 
PLT CCNTLR 34 67.l f s. 6 69.4 69.9 70.4 
Pl T A9-l2 "l c; 5 -4. 2 54.9 55.3 55.7 56.0 •.J 

PLT A-14 36 5L5 57.4 57.9 58.3 58. 7 
PLT A-14 37 5 l. 7 57.6 58. 2 58.6 59.0 
t>LT Al4 3E 5E.9 5<;.9 60.5 61.0 6 l .4 
PLT 426 3c; 5t.7 5S.7 60.3 60.7 6 l. 1 
PL T 47,Aa 40 57.0 57.9 58.4 58 .8 59.2 
FREQ Mu C 4 l 5l.3 st.s 56.9 57. 2 57.6 
:\LT ssx 4 r 

' st.2 5 6. 5 56.9 57.2 5 7 .6 
V. S. ssx 43 l 2. 2 62.7 63.2 63.8 64.2 
AMP .S w A13 44 ~"-5 54.9 55.3 55.8 56.2 
AMP.SW A 13 45 5". 5 54.9 55.3 55.8 56.2 
AMP .SW Al4 4t 5l.4 5{:. q 57.4 57 .9 5d.3 
AMP.Sw A 14 41 5L4 st.9 5 7.4 57.9 58.3 
AMF.SW A 14 48 5~.c; 5t.3 56.q 57.4 57.8 - AMF.SW A 14 4<; 5t.l 5c.b 57.2 57.7 58.l 
~MP .S w /l 14 5C 5E.l 5E.6 59.2 5q_ 7 60.1 
AMP • .5~ A 14 5 l : E. 1 58.6 59.2 59.7 6u.l 
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lNTEGRAT ICN OF T t-ERMAL lRANSIENTS PG~ 1179 

APOLLO lC MISS ION ANALYSIS 

- TI~E - TEMPERATURE PROFILE HCURS .vs. OEG.F 

~ODf ________ _jlt:1~--Sl....~jt _____ ~,Ll~Q _____ 2,Ll2Q _____ 2~L~QQ _____ 2~~2Q 
TH DET Al3 ~2 5~.5 55.0 55.4 55.8 56.2 
TH DET A 14 i: ~ 5E.4 59.2 59.8 60.j 60.8 ~ -
TH OET Al~ ~4 5E.5 59.2 59.9 60.-4 60.8 
Th Ci:T A 14 55 se. 5 59.2 59.9 60.4 60.8 
LEVf.LER Sc 4S.4 52.2 54.7 56.8 58.4 
55CB AMP 5 51 · 4c;.4 4c;.5 49. 7 50.0 50.3 
j5(d AMP q 5€ SC.4 5C.5 5 c. 7 5 I .0 51. 3 
SSCB AMP 9 5 c; 5(.4 5C.5 5 c.1 51.0 51.3 
55(8 AMP q 60 5(.4 SC.5 50.7 51.0 51.3 
55(8 A"'IP 9 t. l 5(.4 SC.5 50. 7 51.0 51.3 
55CB AMP 7 t. 2 5i.3 52.4 52.7 52.9 53.2 
55[8 AMP 7 t.3 ~~-3 5·;_.4 52.7 52.9 53.2 
HYE 1/Sl t4 ! i .3 52.6 52.9 53.2 5 3 .s 
HY e VS3 t~ 5C.4 5C.6 50.9 51.2 51.5 
HY e A6T 66 4S.3 4c;.5 49.7 50.l 50.4 
i:N C FT FWD 67 ~2.2 · 52.2 s2.2 . 52.4 52 .6 
SUP RT FWC 68 4c;.o 4 c;. 2 49.4 49.8 50.1 
SUP iH MIC 6S lC.8 lC.7 10.7 10.7 10.9 
SUP RT AFT 70 5t.0 52.3 . 52,.6 52 .9 53.2 
ENC AFT 7 1 · 5 E. 3 5€.2 58.2 58.2 58.2 
SUP LF AFT 12 5C.3 5C.5 50.8 51.0 51. 3 
SUP LF MID 73 11.3 18. l 23.2 26.4 · 28.5 
SUP L F FW C 14 l~.5 14.4 14.4 14.4 14.4 
FM CASE 15 55.7 5 5. 8 56.0 56.4 56.7 
Al TX CASE H: 54.8 54.8 54.9 55.2 55.4 
,..LTA MB 77 5t.4 56.5 56.8 57.2 57.5 
CASE A5,A6 7€ ~ I. C 51. 0 . 51.0 51.2 51.4 
CASE A9-12 79 '5C.3 5C.2 50.3 50.4 50.5 
CASE M SA 14 ac ~t.l 52.0 52.1 52.2 52.4 
CASE vsx 8 1 ~ f. q 5€.9 5q.2 59 .. 6 60.0 
CASE A7,A8 €2 ~ 1. 6 . 51.6 51.6 51-7 51. 9 
WG VS2. AFT €3 31.3 31.3 31.4 31.6 31.8 
WG VS2MAFT 84 44.5 44.5 44.6 44.8 45.0 
WG VS2 MFWC t~ 41,. 7 44.7 44.8 45.u 45.2 
WG VS2 FWD E6 2~.9 23.8 23.8 23.9 24.0 
WG VSlMAFT t1 4 t. 1 46.l 46.2 46.4 46.6 
"'G VS l AFT €8 3C.3 3(.3 30.3 3C.3 30.4 
WG ALT MIO 89 -4 1. 8 41.8 41.9 42. 1 42.4 
WG ALT CEN c; C 2!.3 2 '5. 7 26.2 26.6 26.9 
HYE A25 91 4~.4 48.4 48. 5 48.7 49.0 
HY e A24 92 ' '.4t:.7 46.7 46.9 47.l 47.3 
HYE A23 <; 3 . 44.CJ 44.9 45.0 45.2 45.5 
TOP COVER S4 l<i.7 l<i.5 19.3 19.l ld.9 
TILT STRCT S5 52.l '5 1. 9 51 .6 51.4 51. 2 
HTR CCNTLR S6 61.1 6€.5 69.3 69.8 70.3 
S1'.ACt S7 - 46C. C -46C.O -460.0 -46() • 0 -460.0 
ACTUATOR c; 8 ~". e '54.5 54.2 53.9 53.7 

-
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lNTEGRAT ICN CF Tt-ERMAL 1RA NSl EN l S PG~ 1179 

APOLLO 10 MISSION ANAL YSl S 

- TIME - TEMPERATURE PROFILE HOURS .vs. DEG.F 

Wlfil __________ lJt:tf __ j~.aS.QiJ _____ 5, .. 5.2 .Q _____ 2la.20Q ___ 2J.£Q2Q. ____ 2J.&.lQ.Q 
VSR 3 l E.3 e.4 8.6 8.7 8.9 
FILLEk BLK 2 11.1 11.3 11.4 11.6 11.7 
VS R 2 3 u.1 12.3 12.4 12.6 1-2.8 
Al TIM 4 1;.c 12.3 12.6 12.8 13.l 
VSR 1 5 lC .3 . l C.4 10.5 10.6 10.8 
XTPMA 6 21.7 27.9 2 8. l 28.3 28.5 
SUP LF FWD 7 li.5 11.6 l 7. 8 18.0 18.2 
SUP LF AFT 8 l c; • c; 2c.1 20.3 20.5 20.1 
SUP RT FWC <; 11. 3 ll.6 11.9 12. 2 12.4 
$UP RT AFT 10 IC.<; 11.0 11. l 11.2 11.4 
SH~OUD A C 11 t.4 (:. 5 6.6 6.8 6.9 
s hr Ou o F C 12 ~-4 4.5 4.6 4.8 4.9 
S H~OLJ C F R 13 - 1. 9 -7. 8 -1.1 -7 .5 -7.4 
SnROLJD R F 14 (.5 c. 7 0.9 1.1 1.2 
S Hf!OU C L F 15 ;.4 2.5 2.7 2.8 2.9 
S HROJ C TOP H -(.0 - 5. 9 -5.8 -5.7 -5.6 
SHROU C R A 17 ; • 2 3.3 3.4 3.5 3.6 
SUP RC 18 L,.3 4. 5 4.7 4.9 5.1 
S HRDU C L A l 9 L,. 6 4.8 4.9 5.0 5.2 
S Hf<OU C F L 20 . L,. 2 4. 3 4.4 4.5 4.7 
St- ROlJ C A L 21 i. l 1.2 7.4 7.5 1.1 
SHRO U C A R 22 !.7 5.7 5.8 5.9 6.1 
LE~ e.ASE 23 -26;.1 -2.61.9 -272.5 -276. 7 -280.6 
TLT i:X FWC 24 -122.2 -123.4 -124.5 -125.5 -126 .4 
TLT t:X L FT 2~ -12.t: --73.3 -74.0 -74.6 -75. l 
TLT I: X AFT 26 -1.01. t -1C2.6 -103.4 -104.3 -105.0 
TLT EXT RT 21 -i2.6 -7 3. 3 -74~0 -74.b -75. l 
Pl T MUCALT 28 ~E.C 58.3 58. 7 59 .o 59.3 
PL T ·As, A6 29 5t.7 51.l 57.5 57.8 58.2 
PL T A-22 30 t 4. 0 t4.5 64.9 65.4 65.8 
PLT A4 3 l (:L,.6 .65. 0 65.3 65.7 66.0 
Pl T /4 4 :I ~ -~ 6~.o t5.4 65.8 66.l 66.5 
PL T CENT ER 33 6~.l 6 5. 5 65.9 66.2 66.6 
PLT CCNTLR 34 7(. 7 71.1 71.5 71.8 72.1 
PLT A9-12 35 5t.4 56.7 57 .• 0 57.3 57.6 
Pl T A-14 .3 6 5c;. a 5'i.4 59.7 60.0 60.3 
Pl T A-14 37 5 c;. J S<;.7 60.0 60.3 60.6 
PLT Al4 38 61 • . 8 62.l 62.4 62.8 63. 1 
PLT A 2. o 39 t 1. 5 61.9 62.-2 67.5 6 2 .a 
PL T A7,A8 40 5 CS. 5 SS.9 60.2 60.5 60.8 
FREQ "1UC 41 51. c; 5€.3 58.6 58.9 59.3 
Al T ssx 42 5i.9 5E.3 58.6 58.9 59.3 
v.s. ssx 43 f.. L • 7 c 5. l 65.5 65.8 66.2 
AMP.-> W A13 44 5 t. 6 57.0 57.3 57.7 58.l 
AMP.SW Al3 45 St.6 57.0 57.3 57.7 58.l 
AMP .S w A 14 4t. 5E.7 5<;. 0 59.3 59.b 59.9 
AMP. S w A 14 ,41 5E.1 ss.o 59.3 59.6 59.9 
AMP .S w A 14 48 5 E. 1 5E.5 58.8 59. l 59.4 
AMF. S w Al4 4<J 5E.4 56.B 59. 1 59.4 59.7 
AMP .s W 1 14 50 6(.5 6C. 'i 61.2 61.6 61.9 
AMP.Sr; A 14 : l 6(.5 6C.9 61.2 61.b 61.9 
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INT EGkAT IGN OF H·ERMAL l RAN SI E N T S PG~ 1179 

APOLLO 10 MISSION ANAL Y.SI S 

- TIME - TEMP ER Al UR E PROFILE HOURS .vs. DEG.F 

NQ.D.f __________ Jlt::1f __ 52.-.S.Q.Q _____ 2.ZaS.5.Q _____ ~la.OO.Q _____ ~lLQ2Q. _____ 2,la..1QQ 
T t, DET A.13 52 5t.6 51.0 · 57.4 57.8 58.l 
Th Del A 14 5 3 61. 2 61.5 61.9 62.2. 62.5 
TH DET A 14 54 t 1. 2 61.6 61.9 62.2 62.6 
TH DET Al4 CC 61. 2 l: 1. 6 61.9 62.2 62.5 ...... 
LEVELER 56 SS.8 61. 0 62.0 62.8 63.6 
.5sce AMP 5 57 ·SC.6 51.0 51.3 51.7 52.0 
55(13 AMP g 58 5 1. 6 51. 9 52.2 52.4 52.7 
55(8 AMP g 5 g ~ 1. 6 5 1. 9 52.2 52.4 52.7 
55Ca AMP <; l:O 5 1. 6 5 l. <, 52.2 52.4 52. 7 
55Ce AMP q l: 1 ~ 1 .6 51.9 52.2 52.4 5 2. 1 
55(8 AMP 7 i~ ~3.5 53.8 54.l 54.4 54.7 
55(8 tiM P 1 l:3 i: ~ c:; --. .., 53.8 54.l 54.4 54.7 
HY e VS l .64 !2.8 54.l 54.4 54.7 .5 5 .o 
HYE VS3 i5 ! 1. 8 52.l 52.4 52.7 5 2 .9 
HY e A6T ll: 5C.7 51.l 51.4 51 .a 52.l 

· ENC FT FWD 67 ! ~. s . : 3. 1 53.3 53.o 53.9 
SUP RT FWC 6€ 5 C.4 5C.8 51.1 51.5 51.8 
SUP RT MIC 6S 11.c 11.2 11.4 11.6 11.8 
SUP RT AFT 7C ~2.5 53.8 54,.l 54.4 54.7 
ENC AFT 71 .5 e. 2 5€.2 5 8.2 58.2 58.2 
SUP L F AFT 12 51.6 51.9 52.2 52.5 52.8 
SUP l F MIC 13 2G.9 3C.8 31.4 31.9 32.3 
SUP LF FWD 74 1 ~. 5 14.6 14.7 14.8 15.0 
FM CASE 15 51.C 57.4 57.7 58.0 58.3 
AL TX CASE 16 55.1 56.0 56.3 56.7 57 .o 
ALT A MB 11 : 1. e 5E.2 58. 5 58.8 59.l 
CASE AS, A6 78 51.7 51.9 52.2 52.5 52.8 
CASE t.9-12 7 'i 5C.1 SC.9 51.2 51.4 51.6 
CASE MBA 14 EC :2.6 52.9 53.1 53.4 5 3 .6 
CASE vsx e 1 cC.3 6C.7 61.0 61.3 61.6 
CASi: A7,A8 E2 :,.1 52.4 52.6 52.9 53.l 
WG vs 2 AFT 83 ~ ~. 0 32.2 32.5 32.7 32.9 
WG VS2MAFT €4 4:.~ 45.6 45.8 46.l 46.4 
WG VS tMfWD es 4~.5 45.7 46.0 46.3 46.5 
wG VS2 FWC 86 2 ~. 1 24.3 24.5 24.7 24.9 
wG V:, H-1AFT E 1 4l.9 41.1 47.4 47.6 47.9 
wG VS 1 AFT 88 3 C. 6 3C.7 30.9 31.l 31.3 
WG ALT MIC as 4,.7 43.0 43.3 43.7 44.0 
WG ALT C EN 9C 21.3 21.6 27.-9 28.2 28.5 
HYE ~2 5 . 91 4<;. 2 4S.5 49.8 50.0 50.3 
HYE A24 c; 2 41.6 47. 9 48. l 4&.4 48.7 
HY e .A2 3 c;3 4~.8 4t.l 46.4 46.8 47.1 
TOP CCJVER c;4 u., 18.~ 18.3 18.2 18.0 
TILT STRCT c; 5 : 1. 0 5C.8 50.6 50.4 50.3 
HT!-< CCNTLR Sc 7C. 7 71. 1 71.4 71.7 12.0 
SP /JC E ~7 -46C.C -4cC.O -460.0 -460. 0 -460.0 
ACTUATOR c;a ~ 3 .4 5 3. l 52.9 52.6 52.4 
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INTEGRAT ICN OF Tt-ER '°"Al lRANSI EN l S PGt' 1179 

APlJL LO lC MISSION ANAL Y.SI S 

- T 1 r,,E - TEMPERATURE PROFILE HCLJRS .vs. DEG.F 

ij0.,C.f __________ JlHt __ .s~JJ~~----~JA2.0.Q _____ jla.,2iL ____ ~J..1.J.O.Q. _____ 2laJ2Q 
VSR 3 l c; • 0 c;. 2 9.4 9.5 9.7 
FILLER BLK 2 11. 9 12.1 12.2 12.4 12.6 
VSR 2. 3 l~.9 13.l 13.3 13.5 l-3.6 
ALT IM 4 l'.!.3 13.5 13.8 14.0 14.2 
VSR i , 1(.9 l l. l 11.2 11.4 11.6 
XTRMA t ·2e. a 2G.O 29.2 29. 5 2<.J.7 
SUP L F FWD 1 lE.3 l S. 5 18. 7 18.9 1q.1 
SUP LF AFT 8 tC.'1 2 l. l 2 l .3 21.5 21.7 
SUP KT FWD 9 l~.6 12.H 13.l 13.3 13.5 
SUP RT AFT 10 11 .5 11. 7 11.9 12.0 12.2 
S HROU L A C 11 1.1 7.3 7.5 7.6 7.8 
SHf<OLJC F C 12 5. l 5.3 5.4 5.6 5.8 
S HROLJ C F R 13 - j. 2 - 7. l -6.9 -6. 7 -6.6 
SHf<OUC R F 14 1. 4 1.6 1.0 2.0 2.1 
SHROU G L F 15 1.1 3.2 3.4 3.5 J.7 

· SHRCLJD TOP lt -!.5 -5.3 -5.2 -5.1 -4.9 
SHROUD K A 17 ::.a 3.9 4.1 4.2 4.4 
SUP RC 18 ~- 3 5.4 5.6 5.8 6.0 
SHRO'..JC L A 1 <; -~- 3 5. 5 5.7 5.8 6.0 
SHROU C F L 20 ~.s .5 • . c 5.1 5.3 5.4 
Sh ROU C A L 2 1 ; • c; e.o a.2 8.4 d.5 
SHROUD A R 22 t. 2 6.4 6.5 6.7 6.8 
L Et' ti ASE 23 -284.l -2€7.3 -290.4 -293.2 -29 s .0 
Tl T EX FwD 24 -127.3 -12 8. 0 -12 a. 1 -12q.4 -130.0 
TLT t: X L FT ~ a: '~ - 1 ~.6 , -76.0 -76.3 -1b.7 -11.0 
TLT t; X AFT 26 - lC ~. 7 -1C6.3 -106.9 -107.4 -107.9 
TLT EXT RT 27 - j !. 6 -16.0 -76~3 -76. 7 -11.0 
PLT MOCALT 28 5S.7 6C.O 60.3 60.6 60.9 
PL T . A 5, At. 29 5£.5 5E.8 59. l 59.4 59.7 
PLT A-22 30 6t:.. 2 66.5 66.8 67.2 67.5 
Pl T A4 :: l tt.4 . 66.7 67.0 67.3 67.5 
PLT A4 32 tt.a 67.l 67.4 67.7 68.0 
Pl T CENTER 33 6t.<, 67.2 67.5 67.8 68.1 
PL T ,.:c rHLR 34 ,~.4 12.1 73.0 73.3 7 3 .5 
PLT 49-12 35 5 1. <; se.1 58.4 58.7 58.9 
PLT A-14 3 t. tC .6 6C.9 61.l 61.4 61. 7 
PLT A-14 37 6(.9 61. 2 61. 5 61.7 62.0 
PL T Al4 38 t!.4 c 3. 7 64.0 64.2 64.5 
Pl T A26 39 61.2 63.4 63.·7 64.0 64.3 
Pl T 4 7,A8 40 l: 1 • l tl .4 61.7 62.0 62.2 
FREQ t-100 4 l 5<;. 6 5G.9 60. 2 60.5 60.8 
ALT ssx 42 5~.6 5S.9 6C.2 60.5 60.8 
v.s. ssx ', 3 cl.5 66.8 67.1 67.4 67.6 
AMP.S W Al3 44 5 E. 4 5 a. 7 59.0 59.3 5q.6 
AMP. Sw Al3 45 sc.4 5 E. 7 59.O 59. 3 59.6 
AMF. S w A 14 4t 6(.2 6C.5 60.8 61.l 61.3 
AMP.SW A 14 47 6C.2 6C.5 60.8 61.l 61.3 
AMP .S w A 14 48 5S.7 6C.O 60.3 60.5 60.8 - AMP. S w A 14 4S 6C.C 6C.3 60.6 60.9 61.1 
AMP. S w A 14 5C ti. 2 t2. 5 62.8 63.l 63.3 
AMP. S,.. A 14 5 1 c ~ •;, t2.5 62.8 63.l 63.3 
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INT E:,KAT IGN OF THERMAL lRANSlEN l S PG,-. 1179 

APOLLC lC MISSION A~ALYSIS 

- TIME - TEMPERATURE PROFILE HOURS .vs. DEG.F 

~~~f __________ j,llif __ j~JJ~~-----5J£2~~----2lLZ2Q _____ ~1£1~~-----2J£J2Q 
TH DET A 13 52 5(.4 SE.8 59.l 59.4 59.7 
TH CET A 14 53 E~.8 63.l 63.4 63.7 6 3 .9 
Th DET Al4 54 t 2. g 63.2 · 63.4 63.7 64.0 
TH DET A 14 55 ft.8 63.l 63.4 63.7 64.0 
LEVELER 56 E4.2 . f4.8 65.3 65.7 66.l 
55CB AMP 5 51 .5 2. 3 52.7 53.0 53.3 53.6 
55CB AMP q 58 53.0 53.3 53.5 5).8 54.1 
55CB AMP ~ 5S 5 3. C 53.3 53.5 53.8 54.l 
5sce AMP g 60 53.C 53.3 53.5 53.8 54.l 
SSC~ AMP 9 f l 5!.C 53.3 53.5 53.8 54.1 
55CB AMP 7 f2 55.C 5 5. 3 55.6 55.8 56.l 
55CB AMP 1. t 3 55.0 55.3 55.6 55.8 56.l 
HY e VSl f4 55.3 55.6 55.8 56.l 56.4 
HY e \/S3 f5 i ·- -... .! • ~ 53.5 53.8 54.0 54.3 
HY~ A6T 66 52.5 52.8 53.1 53.4 53.7 
t:N C FT F~C 67 5~.2 54.5 54.8 55.1 55.4 
SUP RT FW C 6 e. &: # .--~. ~ 52.5 52.8 53. l 53.4 
SUP rH MIC 6S 12.0 12.2 12.3 12. 5 12.7 
SUP RT A FT 7C 54.9 55.2 55.5 55.8 56.0 
ENC AFT 7 l ~E.2 5€.3 5 a. 3 58.4 58.5 
SUP L F AFT 12 53.l 53.3 53.6 53.Y 54.l 
SUP LF MID 7 3 12.6 32.9 33.2 33.4 33.6 

SUP L F Fw C 74 l 5. 1 15.3 15.4 15.6 15.7 
FM CASE 15 5f.7 5 <;. 0 59.3 59.6 59.9 
Al TX CASE 16 51.3 57.6 57.9 58.1 .58 .4 
ALTA M t3 71 5S.4 5S.7 60.0 60.2 60.5 

CASE A5,A6 78 ~ 3. l 5'.3 .4 53~6 53 ·" 54.2 
CASE A9-12 79 51.S 52.0 52.3 52.5 52.7 
CASE M EA 14 ac 5;.8 54.1 54.3 54.5 54.7 
CASE vsx 81 tl.9 62.2 62.5 62.7 6 3.0 

CASE A7,A8 E2 ~~-4 53.6 53.9 54.l 54.4 
WG vs 2 AFT E 3 33.2 33.4 33.6 33.8 34.0 
WG V:S2MAFT 84 4f.6 46.9 47.l 47.4 4 7 .6 
WG VS ;2MFWD e: 4t:.t 47.0 47.3 47.6 47.8 
WG VS2 FWD 86 2!.l 25.3 25.5 25.7 25.9 
WG VSlMAFl E 7 48.2 4€.4 48. 7 48.9 49.2 
wG VSl AFT EE 3 1. 5 31. 7 32.0 32.2 32.4 
WG ALT MIC 89 44.3 44.b 44.9 45.2 45.5 
WG ALT C.EN <;C 2f.8 29.0 29.3 29.5 29.8 
HYE A25 <; l :C.e SC.9 51.l 51.4 51.6 
HY e A24 <; 2 4S.C 4'1.2 4~.5 49.7 50.0 
HYE t\23 <;3 41.4 4 7. 7 48.0 48.3 48.6 
TCP CGVE: R 9 4 11.G 17.8 17.7 17.6 17.5 

TILT STKCT S5 5C.l 4<;.9 49.8 49.7 49.5 
HT R CCNTLR 96 12.3 12.6 72.9 73.2 7 3 .s 
SP tiC E <; 7 -46(.0 -460.0 -460.0 -460. 0 -460 .o 
ACTUATOR s0 52.1 ~l.9 51. 7 51.5 51.3 

-
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INTEGRATION OF H· ERMAL lRAl~SIENlS PGM 1179 

APOLLO 10 MISSION ANAL 'f s ·1 S - TI~E - TEMPERATURE -PROFILE HOURS .vs. DEG.F 

~.O.C.f __________ litil __ .5J .. ~.o.o _____ ~ J £.!t 2.Q _____ j3;a_2QQ _____ 2i .. ~2,Q_ ____ 2_J...!&Q 

VS R 3 l «;. 8 lC.O 1 o. 2 10.3 10 .5 

FILL Ek BLK 2 lL.8 . 12. 9 13.l 13 .3 13.5 

VSR 2. 3 l!.8 14.0 · 14.2 14. 3 . 14·. 5 

Al TIM · 4 1~. 4 14.6 14.8 14.9 15. l 

VSR r 5 11.7 11.9 12.1 12.2 12.4 

XTRMA 6 2<;.9 3C.l 30.3 30.6 30.8 

SUP LF F~C 7 l~.3 l <;. 5 19.7 19.9 2U .1 

SUP LF AFT a .cl.9 22.1 22.3 22.5 22.1 

SUP I{ T FlolC q l!.7 13.9 14.1 14.3 14.5 

SUP KT AFT 10 U.4 12.s 12.7 12.9 13.0 

S HROuO A C 11 €.0 E .. 1 8.3 8.5 8.7 

ShfcOJC F c · l .L ~ • <, 6.1 6.3 6.5 6.6 

SHROU C F R 13 -t.5 -6.3 -6.2 -6.0 -5.9 

S HRJU C K F 14 2.3 2.5 2.6 2.8 3.0 

SHROU C L F 15 ~.€ 4.0 4.2 4.3 4.5 

SHROu D TOP It -4.8 -4.6 -4.5 -4.4 -4.2 

SHROUD R A 17 · -'.5 4. 7 4.8 ~-0 5.2 

SUP KC 18 t.2 c.4 . 6.6 6.8 7.0 

SH ROJ C L A 19 t. l 6.3 o.·s 6.6 6.8 

$ HJ<OU C F L 20 ~-6 5.8 5.9 6.1 6.2 

SHf<OtJD A L ~ 1 E.1 e.9 9.0 9.2 9.3 

ShRnuc A R 22 ;.a 7.1 7.3 7. 5 7.6 

l E"1 BASE 23 -2st.2 -3CC.5 -302.7 -304_. 7 -306.6 

TLT EX FWC 24 -130.5 -131.0 -131.4 -131.8 -132.2 

TlT :: X L FT 2~ -11.2 -71.S -11.1 -77.9 -78.1 

TLT ::: X AFT 26 - lCE.4 -1(8.8 -109.2 -109.5 -10 9.8 

TLT EXT RT 21 -11.2 -77.5 -11.1 -77.9 -78.1 

PL T MOC ALT 28 t 1. 1 61.4 61. 7 62.0 62.2 

Pl T t\5,A6 2ii 6(.0 6C. 3 60.6 6 0 .8 61.l 

Pl T A-22 30 61~8 6E.C 68.3 68.6 68.8 

Pl T A4 ~ l 61.8 6E.l 68. 3 68.6 68.8 

PLT A4 1 --~ 6 e. 2 tE.5 68. 7 69.0 6-l.2 

PL T C t:NT ER 33 6f.3 68.6 68.8 69.l 69.3 

PLT CCNT LR 34 1.3. 8 74.0 74.3 74.5 74.8 

Pl T A9 -l2 3~ 5c;.2 SS.4 5 c;. 7 59.9 60.2 

Pl T A-14 36 6 l. 9 t2.2 62.4 62.7 62.q 

PL T 4-14 37 t~.3 62. S 62.8 63.0 63.2 

PLT t\ 14 38 t 4 • 8 t5.0 65.~ 65.5 65.8 

Pl T ,\ 26 3S l4.5 tLi.8 65.0 65.3 65.5 

PLT A7 ,A8 40 l~.5 62.7 63.0 63.l 63 .5 

FREQ MUC 41 61.1 61.4 61.6 61.9 62.1 

Al T ssx 42 t 1. l tl.3 61.b 61.9 62.l 

v.s. ssx 43 61.CJ 6 E. 2 68.4 68.7 68.9 

AMP .S w Al3 44 5~.9 6C.2 60.5 60.7 61.0 

AMF • ..;w A 13 45 ~c;.c; 6(.2 60.5 60.7 6 1.0 

AMP.SW A 14 46 tl.6 61. 8 62.1 62.3 62.6 

AMP. S ti Al4 4 7 t 1. 6 t 1. 8 62.l 62.3 62.6 

- AMP. S w tJ. 14 Li 8 t 1. l 61.3 61.6 61.d 62.l 

AMP .S w A 14 49 t 1. 4 61.6 61.9 62.l 62 .4 

AMP .S ~I A 14 50 t3.6 63.9 64.l 64.4 6':t.6 
AMP .S w Al4 ~ l t3.6 t.3.9 64.l 64.4 64.6 
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I NT EGR AT ION Of THERMAL 1RANS IEN 1 S PGI"' 1179 

APOLLO lC MISSION ANALYSIS 

- TI ""E - TEMPERATURE PROFILE HOU.RS .vs. DEG.F 

~Q~i __________ JlMf __ s~1~~----3~£12.Q_ ___ jJL2UQ ____ ~iL22Q_ ____ 21~22Q 
TH DtT A 13 :2 6(.0 6C.2 60. 5 60.8 61.0 
TH DET A 14 53 t~-~ f4.4 64.7 64.9 65.2 
TH DET Al4 ~4 f 4. 3 f4.5 64.8 65.0 65.3 
TH D~ T A14 55 f 4. 2 f4.5 64.7 65.0 65.2 
LEV E,L EK 56 6t.5 . 66.9 67.2 67.5 67.8 
55CB AMP 5 57 ·~.;. <; 54.1 54.4 54.7 54.9 
55Cd .AMP q 58 !<.3 :4.5 54.8 55.0 55.3 
55Ci3 AMP c; 5<3 ~4.3 54.5 54.8 55.0 55.3 
55CB AMP q 60 !4.3 54.5 54.8 55.0 55.3 
55CB .AMP q ll ~4.3 54.5 54.8 55.0 55.3 
5 5 C r3 AMP 7 l2 5l.4 56.6 56.9 57.1 57.3 
55(E .AMP 7 63 5t.4 56.6 56.9 57. l 57.3 
HYE VS 1 t4 St.6 56.9 57.1 57.4 57.6 
HY e V S3 65 ! 4. 5 54.8 55.0 55.3 55.5 
HYE A6T ti 54.0 54.2 54.5 54.8 5 5.0 
END FT FwC 61 55.6 55.9 56.2 56.4 56.7 
SUP tH FwO 68 5~.7 5 3. 9 54.2 54.5 54.7 
SuP t<.T MIC 6S 1; • c; 13.1 13.3 13.5 13.7 
SUP I{ T A FT 7C 5 l. 3 56.5 56.8 57.0 57.3 
ENC AFT 7 l 5E.5 5E.o 5 a. 1 58.8 5 8.8 

SUP L F AFT 72 54.4 54.6 54.9 55.1 55.3 
SUP Lr MIC i3 3.;.8 34.l 34.3 34.5 34.6 
SUP L F FWD i4 l 5. <; 16.1 16.3 16.4 16.6 
FM CASE 1 5 6(.1 t>C.4 60.7 60.9 61.2 
AL TX CASE 16 5t.7 5'3. 0 59.2 59.5 59. 7 
AL TA MB 77 6(.8 61.0 61.3 61.5 bl.7 
CASE .A 5, A6 78 5 "· 4 

~4.7 54.;9 55. 1 55.4 
CASE A9-12 7<; 5~.9 53.l 53.3 53.5 53. 7 
CASE MEA 14 e.o :~.9 55.l 55.3 55.5 55.7 
CASE vsx El 6;.2 6 3 .4 63.7 63.9 64.1 
CASE A7,A8 8 ~ 54.6 54.9 55.1 55.3 55.5 
WG VS2 AFT 83 34.3 34.5 34.7 34.9 35.1 
WG V~~MAFT E4 41.C:, 4 8. 1 48.4 48.6 48.8 
WG VS2MFWD t5 4E.l 48.3 48.5 48.8 49.0 
WG VS2 FkC E6 2t.l 26.3 26.5 26.7 26.9 
WG VS lMAFT 8 7 4~.4 4<;.-, 49.9 50.1 50.4 
.v G VS l A FT ee ~~.t 32.8 33.0 33.2 33.4 
WG ALT MIC ss 4 ! • . t 46.l 46.3 46.6 46.8 
WG ALT C.EN 90 3C.O 30.3 30.5 30.7 31.0 
HYE A25 S 1 : 1. 9 52.1 52.4 52.6 52.8 
HYE A24 S2 sc.2 50.5 so. 7 51.0 5 1. 2 

HYE 423 SJ 4E.c; 4S.2 4<J. 5 49.8 50.0 
TOP COVER <; 4 17.4 17.3 1 7. 2 11.2 17.1 
TILT STRCT S5 4S.4 4S.3 49.2 49. 1 49.0 
HT I< CON TLR Sc ,2.1 74.0 74.2 74.5 74.7 
SP.AC: S7 - 46 C. 0 -46C.O -460. 0 -460 .o -460.0 
ACTUATOR SE 5 1. 1 5C.9 50. 7 50.6 50.4 

-
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INTE ,-.,RAT ICN OF THERMAL TRANS.I EN 1 S PG,-. 1179 

APOLLO 10 MISSION ANAL'tSIS 

- TIME - TEMPERATURE PROF ILE HOURS .vs. DEG.F 

lliJDL ________ JlMf~_s]~l.2.Q _____ jJ£]Qj,L ____ 2l1l2Q _____ 21£aQ~ _____ iJ.a~2Q 
VSR 3 l lC.7 l C. 8 11.0 11.2 11.3 
FILLEK BLK 2 12.6 13.8 14.0 14.l 14.3 
VSR 2 3 14.1 14.8 15.0 15.1 15.3 
ALTIM 4 l~.3 15.5 15.7 15.8 16.0 
VSR l C: 12.6 12.7 12.9 13.0 13.2 .. 
XTRMA t ; 1. 0 21.2 31.4 31.6 31.8 
SUP L F FWC 7 tC.3 2 c. 5 20.6 20.8 21.0 
SUP LF AFT 8 2~.9 21.1 23.2 23.4 23.6 
SUP RT FWD <; 14.7 14.8 15.0 15.2 15.3 
SUP KT AFT 10 13.2 13 .4 13.5 13.7 13.9 
SHROUD A C l l s.a <;. 0 9.2 9.3 9.5 
SI-P OUC F C 12 t.S 1.0 7.1 7.3 7.4 
SH~OJC F R 13 -~.7 -5.6 -5.4 -5. 3 -5.2 
Sh ROLJ C R F 14 : • 1 3.3 3.4 3.6 3.7 
SHROlJO L F 15 4.6 4.8 4.9 5.1 5.2 

· SHROJD TOP 16 -4. 1 · -3.9 -3.8 -3. 7 -3.5 
S HfcOJ C R A 1 7 ~-3 5.5 5.6 5.8 5.9 
SUP RC 18 i • l 7.3 7.5 7.6 7.8 
SHROLJC L A 19 t. <; 7.1 7,.2 7.4 7.5 
SHRf"lU C F L 20 t.4 6.6 6.7 6.9 1.0 
SHROU C A L 2 1 c; • 5 C,. 7 9.8 10.0 10. l 
SH~OJ C A R 22 i.8 7.9 8.1 B.3 8.4 
LE"' BASE 22 -3(f.4 -31C.2 -311.8 -313.4 -314.9 
TLT .: X FWD 24 -13~.6 -132.9 -133.2 -133.4 -133.7 
TLT EX L FT 2~ -H.3 _ -1e.4 -78.6 -78. 7 -78.8 
TLT ~x AFT 26 -11c.1 -11 c. 4 -110.6 -110.8 -Ul.O 
TLT EXT RT 27 -1E.3 - 1 e. 4 -78.6 -78.7 -78.8 
Pl T :-iO CAL T 28 t2.5 62.7 62.9 63.2 63.4 
PLT ·L\5,A6 2 c; tl.3 61.6 61.8 62.0 62 .2 
PLT A-22 3·c 6 <; .• 1 6<;.3 69.6 69.8 10.0 
PL T 44 31 6 <;. l 6 c;. 3 69.5 69.7 69.9 
PL T A4 32 64:. 5 6 c,. 1 69.9 70 .1 70.3 
PL T CENT ER 33 6C,.6 6G.8 10. 0 10.2 70.4 
PL T CONTLR 34 1~.o 75.2 75.4 75.6 75.9 
PLT A9-12 3~ 6C.4 60.6 60.8 61.l 61.3 
PLT A-14 36 l3.l 63.3 63.6 63.8 64.0 
PL T .A-14 31 l~.5 63.7 63.9 64.l 64.4 
Pl T 4 14 38 6t.c 6l:.2 66.4 66. 7 66.9 
PLT A26 3 9 6~.8 66. G 66.2 66.4 66.6 
?LT L\ 7, A.8 40 t.3.1 t 3. 9 64.l 64.4 64.6 
FREQ MOD 4 l 6~.4 t. 2. 6 62.9 63.l 63.3 
Al T ssx .<12 ft.4 f:2.6 62.9 63 .1 63.3 v.s. ssx 4 3 6 <;. 2 6<;.4 69.6 69.8 70 .o 
AMP.SW Al3 44 l l. 2 61.5 61. 7 61.9 62.2 
AMP .SW A 13 45 t 1. 2 6 l. 5 61.7 61.9 62.2 
AMP. SW A 14 46 l ~ .8 t:3.o 63.2 63.5 6 3. 7 
AMP .Sw A 14 41 l~.8 63.0 63.3 63.5 63. 7 
AMP.Sti Al4 48 U.3 t:2.5 62.7 62.9 63.2 
AMP .S w A 14 4 g t.~.6 62.8 63.l 63.j 63.5 
AMF.SW Al4 50 t '1. 8 c 5. l 65.3 65.5 65.7 
AMP. S w A 14 ~ l t 4. e 6 5. l 65.3 65.5 65. 7 

r<YAN At:kCNAUT ICAL, SAN C IEGO SEP l. 15, 1969 PAGE 25 



INTEGRATION OF THERMAL lRANSIENTS PGM 1179 

APOLLO 10 MISSION Af\AL 't SIS 

- TIME - TEMPERATURE PROFILE HCURS .vs. OEG.F 

~~~L _________ J.1Mf __ s~J~~~-----sJ~1~~-----2lLll~ _____ 21La~Q _____ 21.a.~2Q 
H· CET Al3 ' ~ ~ L 61.3 61.5 61.7 62.0 62.2 
TH CET A 14 !3 6 5. 4 E5.6 65.9 66. 1 66.3 
TH DET Al4 54 6 5. 5 65.7 65.9 66.l 66.4 
TH Ci:T A 14 55 65.5 65. 7 65.9 66. 1 66.4 
LEVELER 56 6€.1 68.4 68. 7 68.9 69.2 
55CB AMP 5 51 5!.2 55.4 .55. 7 55.9 56.l 
55CB .AMP 9 SE 55.5 5 5. 7 55.<J 56.2 56.4 
55(13 AMP c; 5S 5 ! • 5 55. 7 . 55.9 56.2 56.4 
~5CB AMP 9 60 C:' c:; 

~ ... ..,,I 55.7 55.9 56.2 56.4 
55CR .AM I' q 6 1 5!.5 55.7 55.9 56.2 56.4 
55CR AMP 7 62 !i.6 51.8 58. 0 58.2 58.5 
55CB .AM p 7 63 51.6 51.8 58.0 58.2 58.5 
HYe 1/Sl 64 51.8 SE.a 58.3 58.5 58.7 
HYe 1/S3 E 5 55.7 55.9 56.2 56.4 56.6 
HYE A6T 66 5!.3 55.5 55.8 56.0 56.2 

. ENO FT F\olC 67 56. c; · 57.2 57.4 57.6 57.9 
SUP RT FWC 68 55.0 55.2 55.5 55.7 55.9 
SUP RT MIC 6 c; 1 ~. 9 14.C 14.2 14.4 14.5 
SUP RT AFT 7C 51.5 57.7 ·57,.9 58.l 58.4 
ENC AFT 7 l 5£.S s~.o 59.l 59.2 59.3 
SUP L F AFT 12 55.6 55.8 56.0 56.2 56.4 
SUPLFMIC 7.3 34.8 35.0 )5.2 35.4 35.6 
SUP L F FWD l4 H.8 11. 0 17. 1 17.3 17.5 
FM C4SE i5 El.4 61.7 61.9 62.l 62.3 
ALTX CASE H: 5 c; • q 60.2 60.4 60 .6 60.8 
ALTA MB 11 !1.9 62.2 62.4 62·.6 b2.8 
CASE AS,A6 18 55.6 55.8 56.0 56. 2 56.4 
CASE A9-12 7S ~;.<; 54.l 54.3 54.4 54.6 
CASE MeA 14 EO 5 5. Ci 56. l . 56.3 56.5 56.6 
CASE vsx Cl t~.3 64.5 64.7 64.9 65.l 
CASE A7,A8 €2 5!.7 55.9 56.l 56.3 56.5 
WG VS 2 AFT €3 3 C: '.:I 

~ . ., 35.5 35.1 35.9 36. 1 
WG VS 4'.MAFT €4 4c;.o 49.3 49.5 49.7 49.9 
wG VS2MFWO 85 4~.2 4'1.4 49.7 49.9 50.l 
WG VS2 FWC 66 21.1 27. 3 27.4 27.6 21.a 
wG VSlMAFT. 87 SC.6 5 c. 8 51.0 51.2 5 1. 4 
>'4G VS l A FT 88 :3;.6 33.8 34.0 34.2 34.4 
wG ALT MID 8<i 4i.l 41.3 47.6 47.8 48.0 
wG ALT CEN <; C 11. 2 3 l.4 31 •. 6 31.8 32.0 
HYe i\ 2 5 · <; 1 ~~-1 ~3.3 53.5 53.7 53.9 
HYe A24 •n ~ l. 4 51.6 51.9 52.l 52.3 
HY e 423 c:; .3 5C.3 SC.5 50.8 51.0 51.2 
TOP COVER c:;4 17.1 l 1. 0 17.0 17.0 16.9 
TILT ST RCT <; 5 4€.S 48. 8 48. 7 48.7 48.6 
HTR CCNTLR c; (: 14.<; t 5. l 75.4 75.6 75.8 
SP.A C= <n -46C.C -46C.O -460.0 -460.0 -460.0 
ACTUATLJR c;a 5C.2 5 C. l 49.9 49.8 49.7 
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INTE._,RAT ION OF TH ER fil Al lRANSIENTS PG~ 1179 

APOLLO 10 MISSION ANAL YSl S - TI fil E - TEMPERATURE PROF ILE HflUKS .vs. DEC.F 

~Q]£ __________ JJMf __ S~jSQ~ ____ SJ&S~~-----2i~QQQ ____ _2~£Ul~-----2~~lilQ 
VSR 3 l 11. 5 11.6 11.a 11.9 12.1 
FILLER BL!< 2 l~.5 14.6 14.8 14.9 15.0 
'iSR 2 3 1 ! • !: 15.6 15.8 15.~ 16.l 
ALT IM 4 H.2 H.3 16.5 16.7 16. 8 
VSR ·l 5 13.3 · 13.5 13.6 13 .a l.3.9 
XTRMA 6 ~~.o .3 2. 1 32.3 32.5 32.6 
SUP LF FW C 1 , 1. 2 21. 3 21.5 21.6 21.8 
SUP LF AFT 8 23.8 24.0 24.l 24.3 24.4 
SUP KT FWC (j 15.5 15.7 15.8 lf, . 0 16. 2 
SUP RT AFT 10 14.0 14.2 14.3 14.5 14.6 
SHROU C A C 11 S.6 <;.8 9.9 10. l 10.2 
SHROU C F C 12 j.6 7.7 7.9 8.0 8.2 
SHROJ C F R l 3 - ~. C -4.9 -4.8 -4.b -4.5 
:iHROU C R F 14 3.G 4.0 4.2 4.3 4.4 
SHROUC L F 15 ! • 4 5.5 5.7 5.8 5.9 
S HROt.JD TOP 16 -.3.4 -3.2 -3.l -3 .o -2.9 
S HfH1U 0 R A 17 f. 1 6.2 6.4 6.5 6.6 
SUP l{ C 18 E. C €.1 8.3 b.4 8.6 
SHROU C L A 19 i.7 7.9 8~0 8.1 8.3 
SHR OUC F L 20 j. 2 7.3 7.5 7.b 7.7 
SHROU 0 A L 2 1 1(. 3 lC.4 10.6 10.7 10.9 
SHROU C .A. R 22 E.6 E. 7 8.8 9.0 9.1 
LEfil ti ASE 23 -~lt.3 - :H7.7 -319. 0 -32Q. 3 -321.5 
TLT cX FWD 24 -u~.c; -134.l -.134.3 -134.5 -134.6 
TL T EX L FT " 5 

-H.G ..;. 7G. 0 -79.l -79.2 -79.3 
TLT EX AFT 26 -n 1.2 -111.4 -111.6 -111.7 -111.a 
TL T EXT RT 27 -H.9 -1c;. 0 -79.l -79.2 -79. 3 
Pl T .MQCAL T 28 E: ~. 6 t 3. 8 64. 0 64.2 64.4 
PLT A5,A6 2<, t ~. 5 t2.1 62.9 6~.l 63.3 
PLT A-22 30 1C2 7C.4 70.6 70.8 7 1.0 
PLT \4 :. 1 7(. 1 7C.3 70.5 70.7 70.9 
PL T A4 32 7(. 5 7C.7 70.9 71. 1 71.3 
PLT CENT ER ") ") 7C. 7 7C. 8 71.0 71.2 7i.4 
PLT CCNTLR 34 7c.l 1t.2 76.4 76.6 76.8 
PLT AS-12 3~ cl.5 61.7 61.9 62.l 62.3 
PL T A-14 3t t4.2 (:4.4 64.6 64. 8 65 .o 
PLT A-14 37 t '-. 6 t4.8 65.0 65. l 65.3 
Pl T Al4 38 cl.l 67.3 67.5 67.7 67 .9 
PL T Ai.6 3<, t t • g o7.l 67.2 67.4 67.6 
PL T A7,A6 40 t 4. 8 t5.0 65.2 65.4 65.6 
FIHC MOD 4 1 t:..5 t3.8 64.0 64.2 64.4 
ALT ssx I. -~ t3.5 t 3. 7 64.0 64.2 64.3 
V. S. ssx 43 1c.2 7C.4 70.6 70.8 71.0 
AMP .S w A 13 44 t ~. 4 t2.6 62.8 63.0 63.2 
AMF.Sw Al3 45 (: ~. 4 t2.6 62.8 63.u 63.2 
~MP.S,1 A 14 4t t~.c; c4.l 64.3 64.5 64.7 
AMP. 5 'tl a 14 4 l t~.9 t4.l 64.3 64.5 64.7 
AMP. S w A 14 48 t:.. 4 63.6 63.8 63.9 64.1 
AMF.Sr. A 14 4; t:. • 1 t 3. 9 64.l 64.3 64.5 

AMP.SW 1 14 5C t 5. <; 66.l 66.3 66.S 66.7 
AMP.SW A 14 5 1 t ~. c; 66.l 66.3 66.5 66.7 
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• 
INTEGRATION OF T~ERMAL lRA~SIENTS 

APOLLO 10 MISSION ANALYSIS 

TIME - TE~PERATURE PROFILE 

PGM 1179 

HOURS .vs. DEG.F 

tillL.f __________ JJMf_. j,.:_.SiHL ____ .5Ja.52~--- --2't.a.QQQ ____ ~'1.1.Q21l ____ 2f1.a.lilQ 
TH DET Al3 C -

J t. f~.4 62.6 · 6.l.8 63.0 6 3.2 
TH D~l A 14 ~3 tt.5 66.7 66.9 67.l 67.3 
TH DET Al4 !4 66.6 66.8 67.0 67.2 6-7.4 
TH DET A 14 55 6t.6 66.8 67.0 67.2 67.3 
LEVELER 56 (: C:. 4 . 6<;. 7 69.9 70.l 70.3 
55[8 AMP 5 '; 7 5l.4 56.6 56.8 57.0 57.2 
55[8 AMP <; 5€ 56.6 56.8 57.0 57.2 57.4 
55(8 AMP 9 59 5t.6 56.8 5 7. 0 57.2 57.4 
55CB AMP c; 60 5t.6 56.8 51.0 57.2 57.4 
55(8 AMP q t 1 56.6 56.8 57.0 57.2 57.4 
55Ce AMP 1 t2 5E.1 5 E. 9 59.l 59.2 59.4 
ssce AMP 1 t 3 5E.7 5t.9 59.l 59 .L 59.4 
HYE VSl t4 5E.9 5q.1 59.3 59 .s 59.7 
HY 8 VS3 i~ .5t. 8 57.0 57.2 57.4 5 7 .6 
HY e A6T 66 St.4 56.7 56.9 57.l 57.3 

· ENC t=T FWD 61 5 E. l 58.3 58.5 58.7 58.9 
SUP KT F~ C 68 5t.l 56.4 56.6 56.8 57 .o 
SUP KT MIC 6 <; 1-4. 7 14.9 15.0 15 .2 15.4 
SU F RT AFT 7C 5E.6 5 E. 8 59.0 59. l 59.3 
ENC AFT 71 5 <:. 4 5c;.5 59.6 59.8 59.9 
SUP L F · A FT 72 St.7 56.9 57. l 57.2 57.4 
SUP L f- MIC 13 3!.8 36.0 36.l 36.3 36.5 
SUP L F FWC 74 11. 6 17.8 18. o 18.l 18.3 
FM C4S E i 5 l,. 6 (; 2. 8 63.0 63.2 63.4 
Al TX CASE 76 6 l. C 61.3 61.5 61.6 61.8 
ALTA MB 77 t .~. 0 t3.2 63.4 63.6 6 3.8 
CASE A5,A6 18 5(;.6 56.8 51~0 57.2 57.4 
CASE A9- l2 7 'i ~4.e 55.0 55. 1 55.3 55.5 
CASE MBA14 8C 5t. 8 57.0 57.l 57.3 57.5 
CASE vsx 8 l 6 5. 3 65.5 65.7 65.8 66.0 
CASE A 7, .A8 E2 5t.1 . 56. 9 57. 1 57.3 57.4 
~G VS2 AF.T 83 .3t.3 3 6. 5 36.6 36.8 37.0 
WG V~ 2MAFT E4 sc.1 5C.3 50.5 50.7 50.9 
r4G VS2~FwC £5 5(.3 50.5 50.7 50.9 51.1 
wG VS2 FWD 66 2E.C 2 8.2 28.3 28. 5 28.7 
AG VSlMAFT e1 ~ 1. 6 51.8 52.0 52.2 52.4 
wG VS 1 AFT 88 3~.6 34.7 34.9 35.l 35.2 
wG ALT MID as 4€ •. 3 48.5 4 8. 7 48.9 49.l 
WG ALT CEN <iO 32.2 32.4 32.·6 32.8 32.9 
HYE A25 91 : '1 • 1 :4.3 54.5 54.7 54.9 
HY e A24 ~2 ~2.5 52.7 52.9 53.l 53.3 
HY B A23 S3 ~ 1. 4 51.b 51.9 52.l 52.3 
TOP COV l:R S4 H .9 16. 9 16.9 16 .9 16.9 
TILT STRCT c; 5 4€.5 48.5 48.4 48.4 48.3 
HTR CCNTLR c;(; 1c.O 76.2 76.4 76.6 76.7 
S PACI: c; 7 - 46 C. C -46C.O -460.0 -460 .u -460 .o 
ACTUATOR ~e 4c;. 6 4<;.4 49.3 49.2 49.1 
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INTEGKAT ION OF HERfl'AL lkANSlENlS PG~ 1179 

APOLLO 10 MISS ION ANALYSIS 

- TIME - TEMPERATURE PROFILE HCUKS .vs. DEG.F 

~CL~----------11~t--S~12~-----~~~z~-----i~~z2~----2i~~QQ ____ 2hJ2Q 
VSR 3 l 12.2 12.3 12.5 12.0 12.6 
Flllt:R BLK t. l!.2 15.3 15.5 15.6 15.5 
VSR 2. 3 H.2 16.4 16.5 16. 5· 16.5 
Al TIM . 4 11.c 11.1 17.2 17.2 17.2 
VSR l 5 14.1 ·14. 2 14.3 14.4 14.3 
XTRMA 6 !~.a 33.0 33.l 32.9 32.6 
SUP Lf FWC 1 tl.q 22.1 22.3 22.3 22.1 
SUP LF A FT 8 2~.6 24.7 24.9 24.9 24.6 
SUP RT FWD <j lt.3 16.5 16.6 16.6 16.6 
SUP RT AFT 10 l<.7 14. c; 15.0 15.l 15.0 
SHROUD A C 11 10.4 l C. 5 l 0.6 10.7 10.6 
SH ROLJ L F ( . 12 E.3 E.4 8.6 8.6 8.5 
SHROJD F R 13 -4.4 -4.3 -4.2 -4. l. -4.l 
S ~R OLJ D R F 14 4.6 4.7 4.8 4.9 4.9 
SHROUD L F 15 t. l 6.2 6.3 6.4 6.5 
SHROUD TOP 16 - ~. 1 -2.6 -2.5 -2.4 -2.4 
SHPOUO R A 17 . t. • 1 6.c; 7.0 7.1 7.1 
SUP KC 18 f. • 7 E. <, 9.0 q • l 9.2 
SH ROJ 0 L A 19 8.4 s. 5 8.·7 8.7 8.7 
SHF CJ ~C F L ~o ;.c; s.o 8. l 8.2 8.3 
SHROU C A L ~ 1 11.0 11.1 11.3 11.3 l J.. 3 
SHROLJC A R 22 '; • 2 c;. 4 9.5 9.6 9.5 
LEM 13.AS E - ~ ~- -~2".6 -323. 8 -324.8 -325.9 -326.9 
TLT EX FwC 24 -134.e -134.9 -135.0 -135.2 -135.3 
TLT t X L FT 25 -1 ~. 4 --1c;.s -79.5 -79.6 -79.6 
TLT EX ~ FT 26 -11~.c -112.1 -112.2 -112.3 -112 .4 
TLT EXT · RT 21 -1':.4 -1'3.5 -79.5 -1q.6 -79.6 
Pl T MOD.ALT !8 , E~.6 t4.8 65.0 63.l 63.4 
Pl T. A5,A6 29 E~.5 63.7 63.8 5ci.1 62.0 
Pl T A-22 30 11.2 H.4 71 .6 64.8 69.l 
PL T ~4 ~ l l l. l 71.3 71.5 67.0 68.0 
Pl T A4 12 11.5 11. 1 71.9 66.8 68.4 
PL T CENTER ! 3 ;1.6 71.8 12.0 67.0 68.5 
PLT CONTLR 34 ,,.c 11.2 77.4 66.0 7 3 .3 
PL T .~9-12 35 6~.4 62.6 62.8 59 .2 60.8 
PL T A-14 36 t!.2 t 5. 3 65.5 61.l 63.0 
PLT A-14 37 t~.5 t. 5. 7 65.9 61.6 63.4 
PL T 414 38 68.1 68.2 68.4 63 .g 65 .6 
PLT A26 39 61.8 6f.O 68.2 63.8 65 .5 
PLT 47,A8 40 t~.8 65.9 66.l 62.0 63.8 
FRf-J MOO 41 t. 4. 5 c4.7 64.9 63.3 63.3 
Al T ssx 4.2 t 4. 5 t4.7 64.9 63.3 63 .3 
V. S. ssx 43 11. 2 H.4 71.6 67.4 68.l 
AMP. ::;w Al3 44 t;. 4 t3.6 63.8 61.3 61.6 
AMP.SW A 13 45 f;.4 63.6 63.8 61.3 61.6 
AMP.Sw A 14 46 t. L • <, 65.0 65.2 63.0 62.5 
AMP.SW A 14 41 t L • 9 65.0 65.2 63.0 62.5 
AMP. 5 ..i A 14 48 E Li • 3 t.4.5 64.7 62.4 62.0 - AMP.SW Al4 4S t.4.7 t.4.9 65.0 62..9 62.4 

AMP.Sri A 14 50 6t.S 6 7. l 67.3 65.l 64.5 
AMP .S~I A 14 ~ l tt.<; 61.l 6 7. 3 65.l 64.5 
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INTEGRATION OF THERMAL lRANSlENlS 

APOLLO 10 MISSION ANALYSIS 

TIME - TtMPERAlURE PROFILE 

PG~ 1179 

HOURS .vs. DEG.F 

~0Df __________ 11~L-3~~J2.Q _____ 31~z~~-----2~Ll2u _____ ~i....lwi ____ 2~£J22 
TH DET Al3 ~2 6!.4 t3.6 63.8 60.8 61.7 
TH DET Al4 !3 t1.5 67.7 67.9 64.8 64.9 
TH DET Al4 !4 61.6 67.7 67.9 64.7 64.9 
TH OET Al4 ~5 61.5 61.7 67.9 64.7 64.9 
LEVELER ~l lC.5 7C.7 70.9 70.0 69.5 
55CH AMP 5 51 ~1.4 57.6 57.8 57.2 56.7 
55Ce AMP 9 58 51.6 57.8 57.9 57.5 56.9 
55Ce AMP 9 59 51.6 S7.8 57.9 S7.5 S6.9 
55C8 AMP<; 60 51.6 51.8 57.9 57.5 56.9 
55CB AMPS El 51.6 57.8 57.9 57.5 56.9 
55CB AMP 7 E2 5~.6 59.8 60.0 59.5 58.8 
55(8 AMP 1 E3 S~.6 5~.8 60.0 59.5 58.8 
HYE VS l t 4 5 c;. <; 6 C. l 6 0. 2 59. 0 5 8. 8 
HYE VS3 E5 ~1.8 se.o 58.2 57.0 56.9 
HYB 46T 66 51.5 57.7 57.9 56.6 56.7 

. END FT FWC 67 5S.l 5g.3 59.5 · 59.3 59.1 
SUP RT F~D 6a 51.2 57.3 57.5 56.3 56.4 
SUP RT MIC 6S l~.5 15.7 15.8 15.9 16.0 
SUP RT AFT 7C sc;.5 5~.7 "59~9 58.7 5U.5 
ENC 4FT 71 ~c.c bC.l 60.2 60.3 60.3 
SUP LF AFT 72 51.6 51.8 58.0 56.9 56.8 
SUP LF MIC 73 3t.6 36.8 37.0 36.3 35.8 
SUP LF FWD 14 lf..5 18.6 18 .• 8 19.0 19.l 
FM C4SE 15 t3.6 63.8 64.0 63.4 62.7 
ALTX CASE 76 l2.0 62.2 62.4 62.l 61.5 
ALTA MB 77 {3.c; f4.l 64.3 63.0 62.3 
CASE t5,A6 7€ 57.6 57.7 57.q 57.9 57.4 
CASE A9-l2 7S 5~.6 55.8 55.9 55.9 55.6 
CAS~ MBA14 8( 51.6 57.8 57.9 57.7 57.2 
CASE VSX tl 6f~2 6f.3 66.5 65.6 64.4 
CASE A7,A8 82 51.t 57.8 58.0 58.0 57.7 
WG VS2 AFT E3 31.l 37.3 37.5 37.3 37.0 
WG VS2MAFT €4 51.l 51.3 51.5 51.4 51.0 
WG VS2MF~C E5 51.3 51.5 51.6 51.6 51.2 
WG VS2 FWC E6 28.8 ig.o 29.2 29.3 29.2 
WG VSlMAFT €7 5~.t 52.8 52.9 52.9 52.4 
wG VSl AFT €8 3~.4 35.6 35.7 35.8 35.6 
WG ALT MIC 8S 4S.3 4S.5 49.7 49.8 49.5 
WG ALT CfN qo 33.l 33.3 33.4 33.5 33.4 
HYe A25 Sl 55.l 55.3 55.5 55.3 54.8 
HYB A24 ~2 5~.5 53.7 53.9 53.7 53.3 
rlYe A2J S3 52.5 52.7 52.8 52.7 52.5 
TOP COVER 94 lt.S 17.0 17.0 17.0 17.0 
TILT STRCT SS 4€.3 48.3 48.2 48.2 48.l 
HTR CUNTLR S6 7l.9 77.1 77.3 6n.4 73.l 
SPACE S7 -46C.O -4oC.O -460.0 -460.0 -460.0 
ACTUAT OR SE 4S.0 48.9 48.9 48.8 48.7 
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INTEGRATIGN OF TH ER MAL lRA NS I ENT S PG~ 1179 

APOLLO 10 MISSION ANALYSIS 

- TI ~E - TEMPERATURE PROF ILE HOURS .vs. DEG.F 

~QLf ________ _.IjMf_j~J~~~-----2~&1.2.Q _____ 2~~2Q.Q ____ 2i&~2Q _____ 2~~QQQ 
VSR 3 1 12.6 12.7 12.1 12.1 12.s 
FILL ER BLK 2 15.5 15.5 15.6 15 .6 15.6 
VSR 2 3 16.4 ' 16.4 16.5 16.5 · 16·.6 
ALT 1·-1 . 4 li.l 11.2 17.2 17.3 17.3 
\IS R 1. c; 1'4.3 14. 3 14.3 14.3 14.4 ... 
XTf<M ,4 6 .! ,. 6 32.6 32.6 32.7 32.9 
SUP Lf FWO 7 2 2. 1 22.1 22.1 22.2 22.3 
SUP LF AFT 8 2'4.t 24.6 24.6 24.7 24.8 
SUP RT FW C c; li.6 16.o 16.6 16. 7 16.7 
SUP RT AFT lC 15.0 14.q 15.0 15.0 15.l 
S HROtJ D A C 1 1 lC.5 lC.5 10.5 10.6 10.6 
SHRJuC F C 12 E.5 e~s 8.5 8.5 8.6 
SHRO\.J C F R 13 - 4.1 -4.l -4. l -4 .1 -4.0 
S HROU C R F l '4 ~.<; 4.9 4.9 4.9 5.0 
SHR □t.JC L F 15 t.5 t.5 6.5 6.5 6.6 
S HROtJ C TOP 16 -2.4 -2.4 -2.4 -2 .4 -2.4 
SHfiOU C R A 17 1.0 1.0 7.0 7.1 7.1 
SUP I{ C 18 c; • 3 <;. 3 9.3 9.3 9.4 
St, !<Ou D L A 1 g e.1 e. 1 8.7 8.7 8.8 
SHROLJlJ F L 20 ·e. 3 €.3 8.3 8.4 8.4 
SHROU C A L i l I 1. 3 11.3 11.3 11.3 l 1.4 
SHROUD A R 22 Cj. 5 c;. 5 9.5 9.5 9.6 . 
LEM t3ASE 23 -321.S -328. 8 -32 9. 7 -3 3C. 5 -331.4 
TLT EX fWC 24 -13!.4 -135.5 -135.6 -135;6 -135.7 
TLT tX L FT - c; ,t, _., -1~.1 -1c;.a -79.8 -79.9 -79.9 
Tl T cX AFT 26 -112.s -112.6 -112.6 -112.7 -112.a 
TLT t:XT ·RT 21 -7S. 7 -7<:l. 8 -79.8 -7CJ.9 -79.9 
PL T t-10CALT 28 t 3. 6 (:3.8 64.0 64.2 64.5 
PL T . ,-\5,A6 29 t 2. 5 62.7 63.0 63.2 63 .4 
PL T A-22 30 6';.7 7C.l 70.4 70.7 70.9 
PLT .l4 3 1 6f.9 6S.5 70.0 70.4 10.1 
PL T 44 32 6S.3 6G.9 70.4 70.8 7 l. 1 
Pl T CENT ER 33 6~.4 7C.l 70.5 70.9 71.2 
PLT CCNT LR 34 ,~.o 15.7 76.l 76.4 76.7 
PL1 A9-l2 ';l c; t 1. 2 61.5 61.8 62.0 62.2 - _., 

PLT A-14 36 (:~.(; t4.o 64.4 64.6 64.9 
Pl T A-14 31 63.9 t4.4 64.7 65.0 65 .2 
PL T Al 4 38 (:t,. 2 66.7 67.1 67.4 67.7 
PLT A2 6 39 l:LO 66.5 66.9 67.2 6 7 .S 
PLT A7,A8 40 t '-. 2 t:4.6 64.9 65.2 6 5 .4 
FREQ MUD 41 (:3.5 63.7 64.0 64.2 64.4 
ALT ssx 42 ~~-5 63.7 64.0 64.2 64.4 
v.s. ssx 43 tc;.o 6 c;. 6 70.l 70.4 70.8 
AMP .S w A 13 '4 4 t £. 3 t.2.6 62.9 63.1 63.3 
AMF .S vi AU '4 5 t2.3 l: 2. 6 62.9 63.l 63.3 
AMP .S w Al4 46 t~.l (:3.6 64.0 64.3 64.5 
AM p. s N A 14 '4 7 t~.l 63.6 64.0 64.3 64.6 
4M P. S i'-1 A 14 48 t £. (: 63.1 63.5 63.8 64.0 - ~MP.SW A 14 4S C: .o (:3.4 63.8 64. l 64.4 
AMP.S W A 14 5C 6 5. 0 6 5. 5 65.9 66.2 66.5 
AMP .Sw A 14 ~ 1 6~.o t: 5. 5 65.9 66.2 66.5 
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INTEGRATION OF THER P' Al 1RANSIENTS PG~ 1179 

APOLLO lG MISSION At\ALYSIS 

- TIME - TEMPER AT l;R E PROFILE HCURS .vs. DEG.F 

~Q~f _________ JJMf_~!z.!l~5~Q _____ j~£~J~ _____ j'ta,.iQQ_ ___ 2iL~2Q _____ 2~_2QQ 
TH Ct:T Al3 52 t ". 4 62.7 62.9 63.l 63.3 
TH D i:T A 14 53 6!.5 t:6.1 66.5 66.8 6 7. 1 
TH iJET Al4 54 6~.6 66.1 66.6 66.9 67.2 
TH DET Al4 55 t:5.6 66.l 66.5 66.9 67.2 
LEV EL't: R 5t 6 c;. 5 69.6 69.8 10.0 10.2 
55C ff AMP 5 51 St.~ 57.0 57.2 57.3 57.5 
SSC 1:3 AMP 9 58 5 t. G 51.0 57.l 57.3 57.5 
55CB AMP 9 59 5 (:. c; 51.C 57.1 57.3 57.5 
55CB AMP 9 t:C 5L9 51. 0 5 7. 1 57.3 57.5 
55CB AMP G 61 sc.9 57.0 57.1 57.3 57.5 
55CB AMP 1 t2 5E.8 5e.9 59.0 59.2 59.4 
55CB AMP 1 L~ 5f.8 58.9 59.0 59.L 59.4 
HYe VSl t4 5E.9 59.0 59.2 59.4 59.6 
HYE VS3 65 51.0 57.2 57.3 57.5 5 7. 7 
HYE A6T (:6 5t.9 57.1 57.3 57.4 57.6 
·ENO FT FWD (:7 5€.9 58.9 58.9 59.0 59.l 
jUP RT FWC 6€ 5t:.6 56.8 56.9 57. 1 57.3 
SUP K. T MID 6 <; H. C 16.0 16.0 16.l 16.l 
SUP RT AFT 1C SE.6 5€.7 58 •. 9 59. l 59.3 
ENC AFT 7 1 6(.4 6C.4 60.5 60.6 60.7 
SUP L F AFT 12 St.9 57.0 57.2 57.4 57.5 
SUP LF MIC i] 3t.C 36.2 36.5 36. 7 36.8 
SUP L F FWD i4 19.1 19.2 19.3 19.3 19 .4 
FM CASE i 5 t~.6 62.8 63.0 63-.2 6 3 .4 
ALTX CASE H t 1. 4 61.4 61.5 61.7 6 l .9 
ALTA MB 77 t".1 6J.O 63.3 63.S 63.7 
CASE A 5, A6 78 5 7. 2. 57.2 57.2 57.4 57.5 
CASE A9-12 79 5~.4 55.3 55.3 55.4 55.5 
CASE· MEA 14 EC 51.0 57.0 57.0 57.2 57.3 
CASE vsx El f -4 .. 4 64.7 65.0 65.4 65. 7 
CASE A7,A8 82 51.4 57.2 57.2 57.3 5 7 .4 
WG VS2 AFT 83 :n.o 37.0 37.1 37.2 37.3 
wG VS2MAFT E4 ~C.8 5C.8 50.9 51.0 51.1 
WG VS 2MFWO ES 5 1. 0 51.0 51.1 51.2 51 • .3 
WG VS2 FWC f6 2 9. l 2c:;.1 29.l 29.2 29.2 
WG VS H-1AFT · E 7 &. , -

~ ~. t:. 52.1 52.1 52.3 52 .4 
WG VS 1 AFT 8€ 3~.4 35.3 35.3 35.4 35.5 
wG ALT MIC 8S 4<:.4 4S.4 49.4 49.5 49.6 
~G ALT CEN <JO 33.3 33.3 33.3 33.4 33.5 
HYE ,'\l5 S l ~<.6 54.5 54.6 54.7 54.9 
HYE Ai4 c; 2 ~2.1 ~3.1 53.2 53.3 53.5 
HY B .l2 3 S3 ~~-4 52.4 52.5 52.6 52.1 
TCP CU VEFI S4 11.0 l 7.0 17.0 17.l 17.l 
TILT STKCT <;5 4f.l 48.0 48.0 47.9 47.9 
HTR CONTLR C,6 j 4. 9 75.6 76.0 76.3 7o.6 
S PACc S7 - 46 C. C -46C.O -460.0 -460.0 -460.0 
ACTU!\TOR S8 4€.6 48.5 48.5 48.~ 48.4 

-
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INTEGRATION OF Tt-ERMAL lRANSIENTS PGM 1179 

4PULLO 10 MISS ION ANALYSIS 

- Tl~E - TEMPERATURE PROF ILE rOURS .vs. DEG.F 

tlOLf _________ JjM£ __ ~~~t~~-----1~.1~Q _____ j1Ll~Q _____ 2iL~QQ _____ i~~~2Q 
I/SR J l u.a 12.9 · 13.0 13.0 13.0 
FILL::f< BLK 2 J~.7 15.8 15.9 15.9 15.9 
VSR 2 3 16.7 16.7 16.8 16.9 16.8 
Al TI "1 4 11.4 l1.5 17.6 17.6 17.5 
VSR l 5 14.4 . 14. 5 14.6 14.7 14.6 
XTPMA 6 ·; ~. 0 33.l 33.3 33.2 32.8 
SUP Lf FWC 7 2,.4 22.5 22.6 22.. 6 22.4 
SUP LF AFT 8 24.9 2 5. 0 25.l 25.l 24.9 
SUP KT F~C 9 H. 8 l 6 • 9 17.0 17 .o 16.9 
SUP RT AFT 10 l ~. l 15.~ 15.3 15.4 15.3 
St-, ROU C A C 11 l(. 7 lC.8 10.9 10.9 10.8 
S hRCJU C F C 12 E.7 E.7 a.a 8.9 a.a 
SH~OU C F R 13 -4.0 -3.9 -3.9 -3. 8 -3.8 
SHIHJuC R F 14 !.O 5. l 5.2 5.2 5.2 
S HROU (. L F 15 t.6 c. 7 6.8 6.8 6.8 

· sHROUC TOP 16 - '. 3 -2. l -2.2 -L. l -2.1 
S bPCU C R A 17 ' • 2 1.2 7.3 7.4 7.3 
SUP r<C 18 ~-4 9.5 9.5 9.6 9.6 
SHRClLJC L A 1 9 E.9 8.Y 9.0 9.1 9.0 
S HROU C F L 2C E.4 E. 5 8.6 8.6 8.6 
SHfWU O A L 2 l 1 1. 4 11. 5 11.6 11. 7 1.1.6 
SHRGiJC A R 22 c; • 6 ~. 1 9.8 9.9 9.8 
LE~ t:l ASE - ::i ' .. -~;~.2 -333.0 -333.8 -334. 5 -33 5. 2 
TLT EX FW C 24 -13!.8 -135.9 -136.0 -136.0 -136.l 
TLT i.:X L FT 2~ -ac. a - -ac.o -80.l -80.l -ao.2 
TLT t: X AFT ~6 -11,.'i -112.9 -113.0 -113.1 -113.1 
TLT tXT RT 27 - SC .O - ec. o -80~1 -80. 1 -80. 2 
PLT ,-1O0Al T 28 t~.6 t.4.8 65.0 63.7 63.4 
PLT . \S,A6 29 t~.6 63.8 63.9 60.5 62 .o 
PLT ;~-2 2 30 7 1. 2 71.4 71.6 65.6 69.0 
PLT A4 ; 1 7(.<i .11.2 71.4 68.l 67.8 
Pl T 44 ;2 11. 3 71.6 71.8 67.9 68.2 
PL T CENT ER 33 7 1. 5 71. 7 11.q 68.l 6d. 2 
PLT CCNTLR 34 7t..9 71. 1 77.3 67.8 12 .6 
PLT Ag-12 35 6,.5 62.7 62.8 59.9 60.7 
PL T A-14 36 t~.l 65.3 65.5 62.0 62 .8 
Pl T A-14 ;7 t!.5 65.7 65.9 62.5 6 3. 3 
Pl T ;\14 38 lf.C 6 8. 2 68.4 64.9 65.4 
Pl T 426 39 61.7 67.9 68.2 64.7 65.3 
PL T A 7, A e, 40 l ~. 1 65.9 66.l 62.8 6 3. 7 
FREQ MU D 4 1 t.4.6 e4.8 65.0 63.8 6J.3 
ALT ssx 42 t I... 6 t4.8 65.0 63.9 6 3 .3 
V.$. ssx 43 71.C 71.3 71.5 68.5 67.9 
AMP .SW Al3 44 t3.5 61.7 63.9 62.1 61. 5 
AMP .SW A lJ 45 t ~. 5 63.7 63.9 62.l 61. 5 
AMP. SW A 14 46 t4.8 ts.a 65.2 63.7 62 .5 
AMP .s w A14 41 t".8 t. 5. 0 65.2 63.8 62.5 
AMP • .;w ~ 14 48 t4.3 t. 4. 5 64.7 63.2 61.9 - AMP. S w A 14 4 <, t4.6 t:4.8 65.0 63.6 62.4 
AM p .s t'I Al4 :C t l. E 61.0 67.2 65.8 64.5 
AMP .S w Al4 ~ 1 6t.8 6 7. 0 t,7.2 65.8 64.5 
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INTEGKATICN OF H·ERMAL TRANSIENTS PGM 1179 

APCLLO 10 MISS ION ANALYSIS 

- TIME - TEMPERATURE PROFILE HOURS .vs. DEG.F 

tlOLf _________ -1.1Mf __ i~~15Q _____ 51£1Q~ _____ 2i~Z2Q._ ____ 2iLauu _____ 211.&~Q 
TH DET AU r: -

~~ t;.5 63.7 63.9 61.7 61.6 
TH DET A 14 ! 3 l:1.4 61.6 67.8 65.7 64.7 
TH Dt:T Al4 54 67.4 61. 7 67.9 65.7 64.8 
TH Ot:T A 14 55 6i.4 61.7 67.9 65.6 64. 7 
LEVE.LE~ 56 7C.4 . 7 c. 6 7C.8 70.3 69.6 
55CB AMP 5 57 57.7 57.8 58.0 57.7 5o.9 
55[8 AMP g 5E 57.7 57.8 5 8. 0 57.8 57.0 
55LB AMP 9 5q 51.7 57.8 58.0 57.8 57.0 
55CB AMP 9 60 51.1 57.8 58.0 57.8 57.0 
55Ce AMP 9 61 51. 1 51. 8 58.0 57.8 57.0 
55[8 AMP 7 t2 5«;.6 5 c;. 8 60. 0 59.8 58.9 
55CB AMP 7 t 3 5G.6 59.8 60. 0 59.8 58.9 
HY B VS 1 l4 5<;.8 6C.O 60.2 59.4 58.9 
HYE VS3 t5 57.9 5E.l s 0. 2 57.~ 57.0 
HY B 46T t6 51.7 57.9 58.l 57 .2 56.8 

. ENO FT FWD 67 5 <;. 3 5G.4 59.6 59. 6 59.2 
SUP RT FwC 68 51.4 5 7. 6 5 7. 7 56.tJ 5o.5 
SUP KT MID 6S It. 2 16.2 16.3 16.4 16.3 
SUP RT AFT 70 5 c;. 5 sc;.1 59.9 59. 1 58.5 
ENC AFT 11 6(.8 6C.8 60. 9 61.0 61.0 
$UP L F AFT 12 51.7 57.g 58.l 57.4 56.8 
SUP L f MID 13 3i.C 37.l 37.3 36.9 36.l 
SUP L F FWC 14 l c;. 4 l <;. 5 19.6 19 .b 19.7 
FM C4S E 15 t;.c 6'3.8 64.0 63.7 62.8 
Al TX CASE ic c 2. l f:. 2. 2. 62.4 62.4 61. 7 
ALTA MB 77 f3.<i 64.l 64.3 63.5 62.3 
CASE A 5, A6 7e 51.7 57.9 58~0 58.l 57.6 
CASE A9- 12 79 55.6 '.>5.8 55.9 56.0 55. 7 
CASE MeA14 80 5;. 5 57.7 57.9 57.8 57.3 
CASE vsx 81 6t.C 66.2 66.4 66.0 64.5 
CASE A 7, A 8 €2 51.6 57. 7 57.9 58.0 57.8 
wG VS2. AFT 83 :n.4 37.5 37. 7 37.7 37.2 
~G VSiMAFT 84 !1.3 51.4 51.6 51.7 51.2 
wG VS2MFWO €5 ~ 1. 5 51.6 51.8 51.9 51.4 
WG VS2 FWC e6 29.3 2G.4 2q.5 29.6 29.6 
WG VSlMAFT' e1 ~ 2. 6 52.8 53.0 53.0 52.6 
riG VS l AFT 88 3~.6 35.7 35.9 36.Q 35.8 
wG ALT MIC 8 c; 4c;.1 4S.9 50.0 50.l 49.9 
WG ALT C.EN c; C 33.6 .33. 7 33.8 33.9 33.7 
rlY E .1\£'.5 <; l ~ ~. 1 55.3 55.5 55.5 54.9 
HYe A24 ~2 ~;. 7 53.8 54.0 54.0 53.5 
HYE A23 S3 ~2.s 53.0 53.l 53. l 5 2. 7 
TOP COVER c;4 11. l l 7. 1 17.2 17.2 17.2 
TILT STkCT c;5 47.9 41.8 47.8 47.8 47.7 
HTR CCNTLR S6 7f:..8 71.1 77.3 68.3 72.3 
SPACE c;7 -46(. C -460.0 -460.0 -460. 0 -460.0 
4CTU4TUR <;E 4€.3 48.3 48.2 48.2 48.l 

-
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UHE,;RAT ION OF Tr ER MAL lRANS I.EN 1 S PGM 1179 

APOLLD lC MISS ION At\ALVSIS 

- TI~ E - TEMPERATURE PROFILE HOURS .vs. DEG.F 

tiDJJ£ _________ 1.IB.c_..:s.!t ... .sD~-----s~.Ls.2iL ___ 22 .. o.QQ ____ ~2.£Q.2Q. _____ 22.aJ.QQ 
\/SR 3 l 13.0 12.9 12.9 12.9 12.9 
F !LL ER BLK ' 1~.8 15.8 15.8 15.8 15.8 
\/SR 2 3 lf.7 16.1 · 16.6 16. 7- 16.7 
ALT IM 4 17.4 11.4 17.4 17 .4 17.5 
\JSR ~ 5 14. 5 .14. 5 14.4 14.5 14.5 
XTRMA 6 !£.7 32.7 32.7 32.8 32.q 
SUP LF FWC 7 22.3 22.3 22.3 22 .3 22.4 
SUP LF AFT 8 24.e i4.7 24.7 24.~ 24.9 
SUP KT FWD c; lf. e 16. 8 16.8 16.8 16.9 
SUP KT AFT 10 1 ! • 2 15.1 15.1 15. l 15.2 
SHflOUD A C 11 lC. 7 l C. 7 10.7 hJ.7 10.7 
SHflOiJD F C 12 e.1 e.6 8.6 8.6 8.7 
S Hf<()U D F R u -3. 9 - 3. 9 -3.9 -3 .9 -3.9 
SHl<OU C R F 14 ! • 1 5. l 5.1 5.1 5.1 
S HROU C L F 15 t.8 6.8 6.7 6.7 6.7 
-SHROJ C TOP 16 -;..2 -2.2 -2.2 -2 .2 -2.2 
S HROU C R A 17 1.3 ., • 2 1.2 1.2 1.2 
SUP RC 18 <;.6 c;. 6 9.6 9.6 9.6 
SHflOUC L A 19 <; • C s. 9 . 8 •. q 8.9 8.9 
SH ROU [ F L 20 · E.6 S.b 8.6 fi.6 8.6 
Sht{OlJ 0 A L ;.1 11. 5 11.5 11.5 11.5 11.5 
SHROUD A R 22 s.1 G.7 9.7 9.7 9. 7 · 
l EM BASE - ":l t!.- -33!-9 -336.6 -33 7.3 -337.9 -338.6 
TLT EX FWD 24 - 136. l -136.2 -136.2 -136-.3 -136.3 
TLT tX L FT 25 -BC. 2 --BC .3 -80.3 -80.4 -80.4 
TLT EX AFT 26 -113.2 -113.2 -113.3 -113.3 -113 .4 
TLT EXT . RT £7 - ac.2 -ac. 3 -80.3 -80.4 -80 .4 
PLT "10(ALT 28 t 3. 6 63.8 64.l 64.3 64.5 
PL T ·As, A6 29 t;.5 62.8 63.0 63.2 63.4 
PL T fJ-22 30 6'i.6 7C.l 70.4 70.7 71.0 
Pl T ~4 31 6€.8 6 c;. 4 69.9 70.3 10.1 
PL T A4 32 6 <;. 2 6<;.8 70.3 70.7 71. 1 
PL T CENTER 33 (: <;. 3 1c.o 10.5 70.9 71. 2 
PLT CCNTLR 34 ,4.8 15.6 76.0 76.4 76.7 
PL T A9-12 35 t).2 61.5 61.8 62.1 62.3 
PLT A-14 36 (:3.5 64.0 64.4 64.7 64.9 
PLT A-14 37 t3.9 (:4.3 64.7 65.0 65.3 
PLT Al4 38 66.l 66.7 67.1 67.4 t, ., • 1 
PLT A26 3<; tt.c 66.4 66.8 67.2 67.5 
PLT A7,A8 40 t4.l 64.5 64.q 65.2 65 .4 
FREQ MUC ~ l t2.~ (: 3. 8 64.0 64.2 64.4 
ALT ssx 4 £ E2.5 t 3. 8 64.0 64.2 64.4 
v.s. ssx 43 6€.8 6S.5 10.0 70.4 70.8 
AMF .Sn Al3 4 Lt tL.3 62.7 62.9 63.l 6 3.3 
AMF. S w AU 45 t~-~ 62.7 62.9 63.l 63.3 
AMP .Sw A 14 4t t 3. C tl.6 64.0 64.3 64.6 
AMP .S w A 14 4 7 t 3. C t :\. 6 64.0 64. 3 64.6 
AMP .S~ .A 14 48 t~.5 63.1 63.5 63.8 64.1 - AMP.Sw A 14 49 (: £. 9 tJ.4 63.8 64. l 64.4 
AMP.SW /l 14 SC t4.9 t 5. 4 65.9 66.2 66.5 
AMP .S w Al4 ~ 1 t~.9 t 5.4 65. 9 66.2 66.5 
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INTEGRAT JON OF TI-ER MAL lRANSIENTS PG"1 1179 

APOLLO 10 MISSION ANALYSIS - TttlE - TEMPERATURE . PROFILE HOURS .vs. OEG.F 

~QUf __________ JlML_5~~5~~-----~~&52.Q _____ j2LOQQ _____ 22LQ2U,_ ___ 22.a..12~ 
TH Ot:T AU I; 2 6~.4 62.7 63.0 63.2 63.4 

TH OET A 14 !3 t~.5 66. C 66.5 66.8 67.1 

Th Dt:T Al'1 ~4 E~.5 66.l 66.5 66 .9 · 67.2 
TH DET Al4 55 l~.5 66.l 66.5 66.9 67.2 
LEVEL ER 56 (;':. 5 6S.6 69.8 70.0 10.2 
ssce AMP 5 5 7 51.0 51.l 57.3 57.4 57.6 
55(8 ~MP ~ 58 51. a 57.0 57.2 57.4 57.5 
55CB AMP G 5~ 57.C 57.0 5 7. 2 57.4 57.5 

ssce AMP c; 60 51.0 5 7. 0 57.2 57.4 57.5 

55CP. AMP <; l 1 51.0 57.0 57.2 57.4 57.5 

55CB AMP 7 l2 5E.8 5E.9 59. 0 59. 2 59.4 
55[R ~MP 7 . t3 5€.E 5S.9 59.0 59.2 59.4 

HYE VSl 64 5€.9 5G.O 59.2 59.4 59.6 

HY e I/S3 ES 51. l 57.2 57.4 57.6 57.7 

.HY t: ~cT Et 51.0 57.2 57.4 57.5 57.6 

END FT F~C 67 5S.l 5 G. 0 59.0 59. l 59.2 

SUP KT FW C: Ee . 5l.7 56.Y 57.0 57.2 57.3 

SUP KT MIO 6S H.3 16.3 16.3 16.3 16.3 

SUP RT A FT 1C 5f.6 5 E. 7 58. ·9 59 .1 59.3 

ENC Afr 7 l 61.C t 1. l 61.2 61.2 61. 3 

SUP Lf AFT 1 2 5t.S 5 7. l 57.2 57.4 57.6 

SUP L F MIC 73 3t.2 3E.4 36.6 36.8 37.0 

SUP LF FWD i4 lS.7 lS.7 19.7 19.7 19.7 

FM C .\Sc - i:; J .., t ~. 7 62.8 63.0 63-.2 63.4 

Al TX CASE 16 t 1. 4 61.4 61. 5 61.7 61.9 

AL TA MB 77 lt.c 63.0 63. _2 63.5 6 3. 7 

CASE A '5, ~6 78 57.3 51.2 57.3 57.4 57.6 

CASE . ACJ-12 7g 5~.4 55.3 55.3 55.4 55.5 

CASE M 8 .~ 14 EC 5i.C 56.9 57.0 57.1 57.3 

CASE vsx e 1 t4~3 c4.6 65.0 65.3 65.7 

CASE A7,A8 E 2 51.4 57.3 57.2 57.3 57.4 

wG V.:, 2 AFT 83 31.1 37.l 37.2 37.3 37.4 

wG VS t:MA FT E4 ~ l. O 5C.9 51.0 51.l 51.2 

WG VS2MFWD ES 5 1. 2 51.l 51.2 51.3 51.4 
wG vs 2 nm €6 29.4 29.3 29.3 29.3 29.4 

wG VSlMAFT E7 ~~.3 52.2 52.2 52 • .3 52.5 

wG VS l AFT EE 3~.5 35.4 35.4 35.4 35.5 

wG ALT "'11 C 89 4S.7 49. 6 49.6 49.7 49.7 
WG ALT C EN 90 32.5 33.5 33.5 33.5 33.6 
HY t A -, " £,.., <j 1 54.7 54.6 54.6 54.8 54.9 
HYE A24 S2 ~3.3 53.3 53.3 53.4 5 3 .6 

HY e A23 c~ , ~ ~t-6 52.6 52.7 52.7 5 2 .8 

TCP COVER c;4 11.2 17.2 l 7. 2 17.2 17.3 

TILT STRCT c;s 41.l 47.6 47.6 47.5 4 7 .5 

HTH CCNTLR S6 i '1. l , 5. 5 76.0 76.3 76.6 

SPACE c,7 --46(.0 -46C.O -460.0 -460.0 -460.0 

ACTU~TOR <;S 4E.l 4E.O 47.9 47.9 47.8 

-
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INTEGRATION OF THERMAL lRANSIENlS PG"1 117q 

APOLLO lU MISSION At\ALY$1S 

- TIME - TEMPERATURE PROF ILE HOURS .vs. DEG.F 

~ODf __________ J1Hf-~SL.J~~-----5.: ... Z~.Q ____ 22..Z2iL ____ 22.-.lQQ ____ 2,2,sJ2!2 
VSR 3 1 l~.O l.~. 0 13.l 13. 1 13.l 
FILLER BLK 2 1 ! • 8 15. c; 16.0 16.0 15.9 
VSR 2 3 16.8 16. 8 · 16.9 16.9, 16.8 
ALT J i'-1 4 li. 5 11.6 · 11.1 17.7 17.5 
VSR 1· 5 l~.5 14.6 14.7 14.7 14.6 
XTRMA 6 '.! ~ • l 33.2 33.3 33.2 32.8 
SUP L f- FWC 1 22.5 22.5 22.6 22.1 22.4 
SUP LF AFT 8 2~.o 2 5. l 25.2 25.2 24.9 
SUP KT fwD s lt.~ 17.0 17.l 17.l 17.0 
SUP RT /lfT IC 1 ~. 2 15.3 15.4 15.4 15.3 
SHROU 0 A C 1 l lC.8 lC.9 11.0 11.0 10.9 
S HROU 0 F C l 2 E. 7 E.8 8.9 8.9 8.8 
SHRCHJ C F R ' u - ~. c; -3.8 -3.8 -3.7 -3.8 
SHl<OLJ C R F 14 ! • l 5.2 5.2 5.3 5.2 
S t-iRlJU C l F 15 t.8 6.8 6.9 6.9 6.9 
SHR'lUC TOP 16 -2.2 . -2.1 -2.1 -2 .o -2.0 
S HROU 0 R A 17 1.3 1.3 7.4 7.4 7.4 
SUP KC 18 . ~.c <i.6 9.7 9.7 9.7 
SHROt.JC L A 19 c; • C g.o · 9 •. 1 9.1 q. 1 
S HROU C F L 20 . e. 6 E.6 8.7 8.7 d.7 
SHROU 0 A L 21 J1 .6 11.6 11.7 11.7 11.6 
SHROUD A R 22 S.7 C,. 8 9.9 9.9 9.8 
LEM BASE 23 -~3<;.2 -33G.8 -340.4 -340. 9 -341. 5 
TLT EX FW C 24 -13t.4 -136.5 -136.5 -136-.6 -136.6 
Tl T EX L FT 25 -8(.4 ,- 8C. 5 -00.5 -80.5 -80.6 
TLT EX AFT 26 -11~.4 -113.5 -113.6 -113.6 -113 .6 
TL T EXT RT 27 - 8C .4 -80. 5 -ao.s -80.5 -80.6 
Pl T MOC.6LT 28 t '-.. 1 t4.q 65.l 63.5 63 .4 
PLT A5,A6 29 63.c 63.8 64.0 60.3 62.0 
Pl T A-2.~ 30 11.2 71.4 71.6 65.3 69. 1 
PLT .44 11 1(. <; 11.2 71.4 67.7 67 .9 
PL T A4 ~2 11.3 71.6 7 l .8 67.5 . 68.3 
PL T CENT ER 33 11.5 11.1 71.9 67.7 6t3.3 
PLT CCNTLR 34 1 t. <, 77.l 77.4 67.2 7 2.9 
PLT AY-12 35 t 2. 5 t2.1 62.9 59.7 60.8 
PL T A-14 36 6~.2 65.4 65.6 61.7 62.9 
PL T A-14 37 t5.5 65.7 65.9 62.2 63.4 
PL T Al4 38 u.o 68.2 68.4 64.6 65.5 
Pl T A26 39 61.7 6 €. 0 68.2 64.4 65.4 
PL T A7,A8 40 t5.7 t 5. '1 66.l 62.5 63.7 
FREQ MOD ( 1 t,J..6 64.8 65.0 63.7 63.4 
ALT ssx 42 t.4.6 64.8 65.0 63.7 63.4 
v.s. ssx 43 11. C 71.3 71.5 68.l 67 .9 
AMP. S w A 13 44 t3.5 63.7 63.9 61.9 61.6 
AMP.SW A 13 4~ t;.5 63.7 63.9 61.9 61.6 
AMP.Sw A 14 46 t.'1.8 t 5. 0 65.2 63.5 62.5 
AMF .S ~ A 14 47 t L • 8 (:5.0 65.3 63.5 62.5 
AMP.SW A 14 " e l-4.3 t.4.5 64.7 63.0 62 .o 

- AMP .S"' Al4 4 g t4.1 (;4.9 65.1 63.4 62.5 
AMP.SW A 14 50 6t.€ 67.0 67 • .3 65.6 64. 5 
AMP.Sr. A 14 51 tl.8 67.0 67 .3 65.6 64.5 
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INTEGRATION OF THER "1AL lRANSIEN TS PG~ 1179 

A POLLO lC MISSION ANALYSIS 

- TI~E - TEMPERATURE PROFILE HOURS .vs. DEG.F 

JQL.f _________ _ljf::1J;~_.2!,.aJ~.0-~---.5~s.ZQ.Q _____ 2hZ2.Q. ____ ~2. .. :iQQ ____ i~ .. i2.0 
Th DET Al3 C ~ 

~ t. 61.6 63.7 . 63.9 61.4 61. 7 
TH DET A 14 C "l 61.4 67.6 67.9 65.4 64.8 
Th DET Al't :4 61.5 67.7 67.9 65 • . 4 64.8 
TH DET A 14 55 61.4 61.7 67.9 65.3 64.8 
LEVEL ER 56 7(.4 7C. 6 70. 8 70.2 69.5 
55CB AMP 5 57 · 51.1 57.9 58.0 57.7 56.9 
55CB .AM p g SE 51.7 :i 7. 9 5 8. l 57.8 5 7 .o 
55CB AMP 9 :<; 51.7 51. 9 . 5 8. l 57.8 57.0 
!:>5 CA AMP g 60 51. 1 57.9 58. l 57.8 57.0 
55Ce AMP 9 61 57.7 57.9 58.l 57.8 57.0 
55CA .AM p ·7 62 5c; .6 sc;. 8 60.0 59.7 58.9 
55CA AMP 1 f3 5S.6 5c;. 8 60.0 59.7 58.9 
HYE VSl .l 4 5 <;. 8 6C.O 60.2 59 • . 3 58.9 
HY e VS3 l: 5i.9 Se.l 58.3 57.4 5 7 .o 
HYE .46T 66 :1.8 5e.O 58.l 57. l 56.9 
ENC FT FWD 67 5c;. 3 · 5c;.s 59.6 59.6 59.2 
SUP Rf FwC 68 5i.5 57.6 57.8 56.8 56.5 
SUP RT MID 6 <; lt. 3 16.4 16.4 16.5 16.4 
SUP RT A FT 1C sc;.5 S<;. 7 59,.9 59.0 58.5 
ENC AFT 11 . 61. 3 c 1 •. 4 61.5 61.b 61.6 
SUP L F AFT 7~ 51.8 58.0 58. l 57.3 56.9 
SUP Lf M l C - 'l 

' .J 
31.l 37.2 37.4 36.8 36.2 

SUP L F FWC 14 1 c;. 1 1 c;. 8 19.8 19.8 19.9 
FM C4SE 15 6 3 .6 63.8 64.0 63.6 b2.8 
Al TX CASE 16 6 ~. l 62.3 62.4 62.3 6 l. 7 
Al TA MB 77 t3.G t4. l 64.3 63.3 62 .3 
CASE AS, A6 78 57.7 57.g 58.0 58.0 57.6 
CASE A9- l2 7<; 5 5. t 55.8 55.9 56.0 55.7 
CASE M8Al4 ac 51.5 57.7 57.8 57.7 57.2 
CASE vsx t l f~.c; 66.2 66.4 65.8 64.4 
CASE A7,A8 a 2 · 5,.6 51.1 57.9 58.0 57.7 
"'G VS 2 AFT EJ 31.5 37. 6 37.8 37. 7 37.3 
WG VS t:"1AFT €4 ~1.4 51.5 51.7 51. 7 51.2 
WG VS 2MFWD ES ~1.5 51.7 51. 9 51.Y 51.5 
WG VS2 fWC €6 2S.4 2c;.5 29.6 29. 7 29.6 
!'JG VSlf'1AFT €7 5~.6 52.8 53.0 53.0 52.6 
WG VSl AFT SE 3!.6 35.8 35.9 36.0 35.8 
wG ALT M 1D as 4 <;. 8 sc.o 50. l 50.2 49.9 
ti G ALT CEN 90 33.7 33.8 33.9 33.9 33.7 
HYE A25 . S 1 ~~-1 55.3 55.5 55.4 54.9 
HYE A24 S2 !;.7 53.9 54.l 54.0 53. 5 
HY B A23 <; 3 ~;.0 53.l 53.2 53.l s 2 .a 
TOP CUV ER S4 11.3 1,.3 17.4 17.4 17.4 
TILT STRCT <; 5 41.5 47.4 47.4 47 .4 47.3 
HT R CCNTLR 96 16.8 77.1 77.3 67.6 7 2.6 
SP.OCc: S7 -46(.C -460.0 -460.0 -460.0 -460.0 
ACTUATOR sa 41.8 47.7 47.7 47.7 47.6 

-
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I NT EGR AT ION OF Tt-iER~AL lRANSIENlS PG~ 1179 

APuLLO 10 MISSION ANALYSIS 

- TI f" E - TEMPERATURE PROFILE HCUKS .vs. DEG.F 

t:ilJ~f __________ jjMf __ 5~J~~~-----)~112~-----22L2QQ _____ 2~ill~----2212~Q 
VSR 3 l 13.1 13.0 . 13. 0 13.0 13.0 
FILL ER BLK L l ~ • c; 15.8 l 5. 8 15.8 15.8 
VSR 2. ~ H. 7 16.7 16.7 16.7 16.7 
Al TIM 4 11.4 11.4 17.4 17.4 17.5 
VS R. l 5 14. 5 14. 5 14.5 14.5 14.5 
XT RMA 6 32.7 ?. 2. 7 32.8 32.9 33.0 
SUP LF FWC 7 ~£.4 22.3 22.3 22.4 22.4 
SUP LF AFT 8 2~.8 24.8 24.8 24.8 24.9 
SUP RT FWC 9 l 6. <; 16.<J 16.9 16.9 16.9 
SUP KT A FT 10 l!.2 15.2 15.l 15.l 1s.2 
SHR OJD A C 11 lC.8 lC.7 10.7 10.7 10.a 
ShROU C F C 12 E. 7 f:.. 7 8.7 8.7 8.7 
SHRnu C F K 13 -3.8 -3. 9 -3.9 -3 .9 -3 .9 
S t-i F<OU C R F 14 (:; ~ 

-•L 5.1 5.1 5.1 5.1 
SHR fJ UO L F 15 f.<, 6.8 6.8 6.8 6.8 

. SHROUD TOP 16 - £ .1 -2.2 -2.2 · -2.2 -2.2 
SHROUC R A 17 7.3 7.3 1.2 7.2 7.3 
SUP i{ C 18 'i.7 S.7 9.7 9.6 9.6 
SHf< Ll dO L A 1 g s.o s.o 8 ·.9 8.9 9.0 
S bR O JC F L 20 f. 7 E. 6 8.6 8.6 8.6 
SHKOJ D A L ( 1 11. 6 11.5 11.5 11.5 11.5 
SHROU C A R 22 <; • 8 c;. 7 9.7 9.7 9.7 
LEM eASE 23 -3~~.o -342.6 -343. l -343.6 -344.l 
TLT EX FWC 24 - 136. 7 -136.7 -136.7 -136.7 -136. 8 
TLT ~x L FT 25 -8C.6 - -8C.7 -80. 1 -80.7 -80. 7 
TLT EX A FT 26 - 11?.. 7 -113.7 -113.8 -113 .8 -113.8 
TLT [XT RT 27 - ec .6 -sc. 7 -80.7 -80.7 -80.7 
PLT MCCALT £8 f3.6 63.9 64.1 64.3 64.5 
PL. T A?,A6 Z9 E,.5 62.8 63.l 63 .3 63.4 
PL T A-22 30 6«;.7 1c.1 70.4 10.1 71.0 
PL T A4 ; l 6€.8 6<;.5 1c.o 70.4 70.7 
PL T A4 ;2 64:.2 6«;.9 70.4 70.8 71. 1 
PLT CENTER 'J ~ 64:. 3 7C.O 70.5 70.9 71 .2 
PLT CCNTLR 34 14.9 75.6 76.l 76.4 76.7 
PLT 49-12 35 61 • .2 61.6 61.9 62.l 62.3 
PLT A-14 36 t; .6 t4.l 64.4 64.7 65.0 
PLT A-14 37 f~.o 64.4 64.8 65.l 65.3 
PL T ~ 14 38 ct.2 f:.6. 7 67.l 67.5 6 7 .8 
PL T A 2.6 . 3S tf.C 66.5 66.9 67.2 67.5 
PL T A7,AE 40 t ". 2 64.6 64.9 65.2 65.5 
FREQ MOO 4 l f;.6 63.8 64.0 64.2 64.4 
ALT ssx 42 t;.6 l: 3. 8 64.0 64.2 64.4 
v.s. 5SX 43 6€.9 t«;. ~ 70.l 70.5 70 .8 
AM f. 5 W Al3 44 E,.3 t2.7 63.0 63.2 63.4 
AMP .S w A 13 45 6£.3 62.7 63.0 63.2 63.4 
AMP .Sw A 14 46 t 3. l 63.6 64.0 64.3 64.6 
AMP.SW Al4 41 C=. 1 63.6 64.0 64.3 64.6 
AMP. SW Al4 48 t,.t 63.l 63.5 63.8 64.1 
AMP. Sri A 14 4<; t;.0 t3.5 63.8 64.2 64.4 
AMP . S w A 14 SC t~.o t5.5 65.9 66.J 66.6 
AMP. S w 4 14 ~ l 6 5. 0 t 5. 5 65.9 66.3 66.6 
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INTEl.iRAT ION Of T~ERf,IAL TRANSIENTS PGr,J, 1179 

APOLLO lC MISS ION A!\ALY-SIS 

- TI f,IE - TEMP ER,AlUR E PROF ILE HOURS .vs. OEG.F 

tilJ.C.f __________ Jlf::1.f_-.!z!-e~il-'-----~.2 .. !fjQ_ ____ ila.2QQ _____ ~2..&2.~----22.&S!2.Q 
TH OET Al3 52 6i.4 62.8 · 63.0 63.2 6.3.4 
TH DET A 14 :3 t!.5 66.1 66.5 66.9 67.2 
TH DET A 14 !4 t!.6 66.l 66.6 66.9 6·7. 2 
TH DET Al4 55 6!.6 66.l 66.6 66.9 67.2 
LEV~LER 5(: 6'i.5 . 6G.6 6CJ.8 10.0 10.2 
'.:>5C e AMP 5 ';1 51.C 51.2 57.3 57.~ 57.6 
55(8 AMP 9 se 51.0 57.1 51.2 57.4 57.6 
55CB AMP g 5<; 51.0 57.l 57.2 57.4 57.6 
55Ce .AMP c; 60 57.0 57.l 51.2 57.4 57.6 
!>5CB AMP CJ tl 51.0 51.l 57.2 57.4 57.6 
55(8 AMP 1 t. 2 se.a 58.9 5'1. 0 59.2 59.4 
j5CB AMP 1 63 Sf.€ 58.9 59.0 59.2 59.4 
HY e VS l E4 5E.g 5g.1 59.2 59.4 5'-J. 7 
HY e VS3 (:5 51.1 51.3 57.4 57.6 5 7 .8 
HYE A6T (:(: 51.l 51.3 5 7.4 57.5 57.7 

· ENC FT FWD 67 ~ <;. 1 5g.o 59. 0 . 59.1 59.2 
SUP P-T FWD 6S 5(:.8 56.9 57.l 57.2 57.4 
SUP tH MID 6S lf.4 16.4 16.3 16.3 16.3 
SUP ,U AFT 70 SE.6 .5E.7 58.9 59. l 59.3 
ENC I\ Ff 7l fl. 6 (: 1. 6 61.6 61.7 61.8 
$UP LF AFT 12 57.0 57.l 57.3 57.5 57.6 
SUP. LF MIC 13 3t.3 36.5 36.7 36.9 37.0 
SUP LF- FWD 14 l c;. c; 19.9 19.8 19.8 19.8 
FM CASE 15 u .. 7 62.8 63.0 63.2 63 .4 
AL TX CASE 16 fl.4 61.4 61.6 61.7 6 l .9 
Al TA MB 77 c2.1 63.0 63.3 63.5 6 3. 7 
CASE A5,A6 78 51.3 51.2 57~3 57.4 57.6 
CASE A9-12 19 5~.4 55.3 55.3 55.3 55.S 
CASE MB.A 14 SC 51.C 56.9 51.0 57.1 57.3 
CASE vsx 81 t 4. 3 c4.6 65.0 65.3 65. 7 
CASE A 7, A8 82 5,.4 57.2 57.2 57.3 57.4 
WG VS2 AFT 83 31.2 37.2 37.2 37. 3 37.4 
WG VS 2MA FT E4 ! 1. 0 51. 0 51.0 51.1 51.2 
wG VS2f'1FWD ES 5 1. 2 51.2 51.2 51.3 51.4 
WG vs 2 FWD E6 2s.s 2G.4 29.4 29.4 29.4 
NG VS lr-1AFT" 87 :2.3 52.2 52.2 52.3 52.5 
wG V':;;, l AFT 88 3~.6 35.4 35.4 35.5 35.6 
WG ALT MIC 89 4S.? 4S.7 49.7 49.7 49.8 
WG ~LT C_EN so 33.6 33.5 33.-5 33.6 33.6 
HYE 425 S l 54.7 54.6 54.7 54.8 55.0 
HYE A24 S2 ~3.3 53.3 53.4 53.5 5 3.6 
HYE A2J S3 ~i.1 5?... 1 52.7 52.8 5 2 .9 
TCP COVER 94 11.4 17.4 17.4 17.4 17.4 
TILT STKCT S5 41.3 41.2 47.2 47.2 47.2 
HTR CONTLR <; 6 14.8 7 5. 5 76.0 76.3 76.6 
S PAC t S7 - 46 C. 0 -46C.O -460.0 -460.0 -46u.o 
ACTUAT OR <;8 41.5 47.5 47.5 47.5 47.4 
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INT E ;;KAT ICN OF THERMAL lRANSIENlS PG!" 1179 

APOLLO 10 MISSION A~ALYSIS 

- T Ir,, F. - TEMPERATL'RE PROFILE HCJ URS . vs. DEG.F 

~oi£ _________ 1lt:1~ __ sj~t2~-----~~&lQ~----i2Ll2Q _____ 22Lau2 ____ 2.2.a,.ti2Q 
VSR j l l~.o 14.4 · 18.3 23.5 29.5 
FILLi:K BLK 2 1!:.9 16.8 20.4 25.3 30.7 
VSH 2 3 16.8 18.6 23.6 29. 1 34.5 
ALTl1'1 4 li.5 21.5 28.9 36.2 43.l 
VSR i r: 14.6 20.2 29.7 38.9 47.1 ~ 

XTRM~ t 31.l 33.4 34.4 35.6 37.6 
SUP L F FWC 7 ~ • r:; "" .... 23.B 21.0 30.6 34.8 
SUP L F AFT s 2 !: • 0 26.4 29.9 33.5 37.4 
jU P RT FWD c; 17.0 44.3 53.3 60.5 67.4 
SUP RT AFT 10 1 !: • 2 37.7 49. 5 58.9 67.0 
SHROUD A C 11 lC. 8 31.7 54.8 67.9 76.3 
SHROU C F C 12 E. € 3 c. 8 55.6 71.7 8 3. 3 
SHROUD F R. 13 -2.9 23.l 4<3.8 66.o 7S.6 
SHROUC R F 14 ~-2 72.8 97.7 112.0 12 2 .o 
SHROU C L F 15 t.8 26.7 42.9 53. 5 62 .2 
S Hf<i.JU D TGP 16 -2.2 12.1 110.8 131.l 144 .1 
SHl<OLJ C R A 17 1.3 72.5 92.9 106.2 116. l 
SUP KC 18 c;. 6 15.5 24.4 33.4 42.5 
SHROUD L A 19 s.o 2 <;. 0 45.8 56.7 65.2 
S HROU C f L 20 E.6 24.5 37.0 46.l 54.1 
SHRnJ D A L 2 1 11. 6 27.8 40.9 49.9 5 7 .2 
SHROU C A R 22 c;. 8 2 c;. l 45.8 57.7 67.0 
LEtJ. OAS E ~l -344.5 -345. 0 -344.4 -315 .4 -243. 7 
TLT t::X FWC 24 -13t.e -136. 8 -136.9 -136.8 -136.5 
TLT EX L FT 25 -8(. 8 . -ac.e -80.8 -ao.a -80.5 
TLT EX AFT 26 - 11~. 8 -113.9 -113.9 -113.9 -113.4 
TLT =X l RT 27 -8(.8 -ac. B -so.a -80.8 -80.5 
Pl T MOO.ALT 28 t. I... 7 t4.9 64.3 63.5 64.l 
Pl T ·A, , A6 29 t. ~. 6 63.9 61.9 62.3 63.9 
PL1 A-22 30 il.2 71.5 67.1 69.0 70.4 
Pl T 44 :: l , 1. 0 71.3 69.6 67 .8 69.5 
PL T A4 '.l --~ 11. 4 71.7 69.4 68.2 69.9 
PL T CENTER 33 11. 5 71. 8 69.8 68.0 69.9 
PL T CLNTLR 34 76.9 11.2. 7C.9 11.2 75.2 
PLT A9-12 35 t~.s t2. a 61.0 60.9 62.2 
PL T ~-14 3t t. ~. 2 65.4 63.4 63 .o 64.6 
PL T ~-1 4 37 t.!.5 t5.8 63.7 63.4 64.7 
PL T Al4 38 cf.O 68.3 66.2 65.4 66.9 
Pl T A26 39 61.8 6 e. o 66.0 65.4 66.8 
PLT A 1, A·e 40 t~.1 66.0 64.0 64.0 65.4 
FREQ MOD I.. 1 t.4.6 t.4.8 64.4 63.4 64.0 
4LT ssx 42 t. I... 6 t4.8 64.4 63.4 64.0 
I/. s. ssx 43 11.1 71.3 10.0 67.8 69.4 
AMP.Sr. Al3 44 t.::. 6 63.8 63.3 61.7 63.3 
AMP .Sw AU 45 t.3.l: 63.8 63.3 61.7 63.3 
AMP.SW A 14 46 t.4.8 t. 5. 1 64.7 62.6 6 3. 7 
AMF.Sri A 14 41 t. I.. .9 65.l 64.7 62.6 63. 7 
AMP . Sw A 14 48 ft. 3 t:4.6 64.2 62.2. 63.3 - AMP .S w A 14 4 g U•.1 64. <:1 64.5 62.6 63.5 
AMP .S w A 14 50 tc.s 67.l 66.7 64.7 65.6 
4M P. S v-. 6 l Lt ~ l t. t.. 8 67.1 66.7 64.7 65.6 
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INTEGt<AT ICN OF Tt-ERMAL lRANSIENTS PGt-'- 1179 

APOLLO IC MISSION Af\AL YSI S 

- TIME - T H1PERATURE PROFILE HGURS .vs. DEG.F 

~Q~£ __________ J~f __ ~!~!j~ _____ 52~1~----2412~-----22&80Q ____ 22.a.~2~ 
TH OET Al3 52 t:1.6 i: 3. 8 63.1 61.7 6 3.5 
Tt, Ct:T A 14 r: 'l 61.4 67.7 66.9 64.7 66.l 
TH n t: T Al4 54 61.5 · 6 7. 7 66.9 64. 7. 66.2 
TH DET Al4 55 6i.5 67.7 66.9 64.7 66.2 
LEVEL ER 56 7(.4 1c.1 70.6 69.6 69.6 
55Ce tiMP 5 5 7 5l.7 58. 0 58.2 57.6 58.4 
55CB A;-, p q 5E 51.7 57.9 5 a. l 57.3 57.6 
55(8 AMP '1 5 <; 5 i. 7 57.9 5 a. 1 57.3 57.6 
55(8 AMP g 60 51.7 51.9 58. 1 57.3 57.6 
55CA AMP 9 i:1 51.7 57.9 58.l 57.3 57.6 
55CB AMP .7 t '- 5G.t 59.9 60.2 59.7 60.3 
S5C 8 AMP 1 t3 5S.6 5<;.9 60.2 59.7 60.3 
HY B VSl t.4 5S.9 60.2 60.3 59.8 60 .9 
HYe VSJ !5 se.c 58.2 58.0 57.3 58.0 
rlY e A6T l:6 51. 8 58.1 58.l 57.7 58.9 
ENC FT F~C 67 5S.3 59.5 5 9. 7 59 .4 59.5 
SUP RT FWC 68 51.5 51. 9 58.0 57.5 58.8 
SUP RT MIC 6<i it. 4 17.3 21.2 27.l 33.9 
SUP KT A FT 70 SS.5 59.9 60 •. l 59.7 60.8 
ENC AFT 7 l t 1. 8 l: 1 • 9 61.9 61.9 61.9 
SUP LF AFT 1 2 57.8 5€.0 57.9 57.2 5 7 .9 

SUP . L F MIC 73 31. l 37.4 38.2 38.9 41. 3 
SUP LF FWC 74 l c;. S l 9. 9 20.5 21.8 23. 7 
FM C.4S E - r:; 

' J 

E 3.6 l: 3. 9 64.0 6 3-. l 63.l 
ALTX CASE H: t 2. l 62.3 62.5 62.0 62 .o 
~LTA Ml:3 17 l 1 • C, l4.l 64.l 62.7 63. 3 
CASE AS,A6 1S 57.7 57.9 58.2 58.2 58.3 
CASt: A9-12 7S 5~.6 55.8 56.l 56.2 56.3 
CASE'M8Al4 SC 51.5 51. 7 58.l 58.0 58.4 
CASE vsx e1 t ~. g 66.2 66.4 65.0 65.0 
CASE A 7, A 8 E2 51.6 57.7 58.0 58.2 58.3 
._..G VS2 AFT E3 31.5 3€.2 40.4 42.7 45.4 
wG VS2MAFT E4 5 1. 4 51.6 52.1 52.3 s 3 .• o 
wG VS 2MF~O tS ! 1. 6 51. 8 52.l 52.3 52.8 
rJG\/S2 FwC 86 2 c,. 5 29.8 31.4 34.0 37.2 
WG VSlMAFT e 1 ~(.7 53.0 54.0 55.l 56.5 
,-IG VS 1 AFT SE 3~.7 37.1 41.4 46.l 50.6 
!'JG ALT MIC 89 4<;.c, 5C. l so. 8 51.7 52.8 
WG ALT CEN SC 33.7 35.3 3q.3 43.4 47.4 
HYE A25 <H 5 ~. l 55.4 56.0 56.5 57.5 
HY e 6. 2. 4 C,2 ! 3. 8 53.q 54.2 54.1 54.5 
HY e A.:J c;3 ~2.0 53.2 53.6 53.9 54.8 
TOP COVER S4 17.4 l 7. 7 18. 5 19 •. , 21.1 
TILT STKCT <; 5 41.l 47.1 47.l 47.2 47.3 
HTR CGHLR S6 76.9 77.l 71.5 70.8 75.0 
SPACE c; 7 -4oC.O -46C.O -460.0 -460. 0 -460.0 

ACTlLHOR SB 41.4 41.4 4 7. 3 47.3 47.3 
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INTEGR .AT ION OF THERMAL lRANS I EN l S PG,-. 1179 

APOLLO 10 MISSION Af'\ALYSIS 

- TI ME - TEMPERATURE PROF ILE HCURS .vs. OEG.F 

tl0.Cf _________ llM~--S!.a.S.U.O _____ _s~ .. .S~----2!la.2QQ ___ ~~£Q,2Q_ ___ 22.a.J..QQ 
VS R j l 3t.3 43.8 51.8 60.3 69.l 
FILLER BLK 2 3E.7 43.3 50.4 58.2 66.6 
VSR 2. 3 40.4 46. 7 · 53.6 61.3 69.7 
ALT IM 4 4 <;. 7 56.4 63.3 70.8 78.6 
VSR 1 ~ 54.5 tl.4 68.0 74.8 8 l. 7 .. 
;<T RM A (; 40.4 43.8 4 7.6 52.5 57.7 
SUP LF FWC 7 .H.7 45.3 51.3 58.0 64.9 
SUP L f- A FT E ~ 1. 8 46.7 52.1 58.3 65.0 
SUP R. T FwC s ; 4. C SC.4 86.7 93.4 100.4 
SUP RT A FT 10 11.9 EC.2 86.l 9 2 .2 98. 5 
SHR Cl U D A .C 11 e,.a es.a 95.2 l O l • 13 10 13. 7 
S HR Ou C F C 12 s,.7 lCl.3 109.5 116.8 12 3 .6 
3 H.RC1U D F R 13 e~.c l CC. 5 113.0 123.7 13 3 .o 
SHROJ C R F 14 l 3C. l 137.8 145.6 153 • .3 160. 7 
sHµouo L F 15 7C.5 7E. 9 87.7 96.5 105. 2 

' $HROUO TCP 16 15~.a lt2.6 171.3 179.2 186 .4 
S HfHJJ D R A 17 124. 3 l3 l. 8 139. 0 146.0 15 2 .9 
SUP KC 18 ~1.5 60.3 68.6 76.4 8 3 .9 
S HR OU i.,; L t, 19 1 '. <; 8 C. 6 88.7 97.0 105 .s 
SH ROU C F L ,C t l. 8 6S.8 78.0 86.4 94.6 
5 HROUC A L 21 t ~. g 7(.7 77.9 85.7 93.8 
S HR OUD A R 22 ;~.a €2.3 89.3 96.4 10 3.4 
LEM ~ASE 23 -124.4 -7.5 61.6 97.7 12 l .6 
TLT EX FW C 24 - 134. l -123.9 -102.0 -72.9 -42.0 
TLT t X L FT - ~ 

£ - - 7 E.. 2 , -68. 8 -49.4 -25.5 -2.1 
fl T EX AFT 26 -11 c. 3 -S6.9 -68. 7 -32.5 4.0 
TLT t: XT RT 21 -7E.2 -68. 8 -49~4 -25.5 -2.1 
Pl T "1 0CALT 28 t4.9 t4.2 6't.4 65.7 65.4 
PL T 'A S, A6 29 65.2 62.8 65.l 66.8 65.4 
PL T A- 22 30 11.1 66.5 70.4 70.6 67.5 
PLT A4 ! l n.1 .68. 7 68.8 71.3 69.0 
PL T A4 ;2 7 1. 5 68.6 69.3 71.l 613.9 
Pl T CENT ER 33 7 1. 5 68.6 69.0 71.6 68.8 
PL T CCNTLR 34 n.1 te.2 72.5 75.2 67.9 
PL T AS-12 35 61.5 tl.6 63.3 65.0 64.1 
Pl T A-14 36 6t.l 61.6 65.2 67.2 65. 7 
PLT 4-14 37 t t. l 63.7 65.3 67.l 65.6 
PLT 4 14 38 6E.4 65.8 67.0 69.0 67.l 
PL T A26 39 c E. 3 65.q 67.2. 69.0 67.2 
PL T A7,A8 40 6l.9 t:4.7 66.5 68.2 66.8 
FRE Q MOO ~ 1 c~.a t4.3 64.3 65.7 65.4 
ALT ssx ~2 t~.a 64.3 64.3 65. 7 6 5 .4 
V .S. ssx ~3 ,1.1 68.9 68. 7 71.4 69. l 
AMP .S ~ A13 44 t Lj • {: 63.8 63.8 66.S 65.6 
AMP .S ~ A 13 45 t '-. 6 63.8 63.8 66.5 65.6 
AM f. SW A 14 46 t ~. 1 t4.6 64.0 66.5 66.0 
AMP. SW A 14 47 t~.l 64.7 64.0 66.5 60.0 
AM P. S .,; ~ 14 48 t~.8 t4.4 63.9 66.4 66.0 - AMP.S W A 14 4<; t 4. <; 64.5 64.0 66.4 6j.9 
AMP . S ~ A 14 50 t"i.C 66.6 65.9 68.2 67.6 
AMP . s w A 14 5 1 61.C 66.6 65.9 68.2 67.6 
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INTEGRATION OF T~ ER MAL lRANSIENTS PG,-, 1179 

APOLLO lC MISSION At\AL Y_S IS 

I - TI fol E - TEMPERATURE PROF ]Lf HOURS .vs. OEG.F 

~Q~~----------11Mf_5!4S~~----s~~32~ _____ 2g~QQQ _____ 2~£Q2Q_ ____ 2~1QQ 
TH OET A.13 52 ti.a t3.5 -64.0 66 .9 6 5.5 
TH DET A 14 ~3 61.6 f6.4 66.0 68.a 67.4 
TH DET Al4 54 67.7 66.4 66.0 68.8 6 .7 .3 
TH DET A 14 C: C: 61.7 66.4 66.0 68.8 6 7 .3 J .. 

LEVEL ER 56 7C.C 6c;.s 69.2 69.8 69.4 
55[8 AMP 5 57 5~. f 6C.4 60. 7 62.5 63.5 
~5(R AMP 9 se SE.4 5.-;. 1 59.2 60.6 61. 7 
55[8 AMP g 59 5E.4 5G.l 59.2 60.6 61. 7 
55[8 AMP g 60 5E.4 5S.l 59.2 60.6 61.7 
)5[8 AMP 9 f 1 5E.4 5 g. l 59.2 60.6 61. 7 
55[13 AMP 1 t2 61.5 62.~ 62.9 64.5 65.6 
55[8 AMP 1 63 l l. 5 6~.5 62.9 64.5 65.6 
HY e VSl t4 f2.4 62.9 63.6 65.7 66.2 
HYE 1/S3 t5 ~s.c sc;.2 .59. 7 61.5 62.1 
HY e A6T tt 6C.2 60.5 61.3 63.4 63 .9 

· ENC FT FWC 67 5S.9 60.3 60.6 61.4 62.1 
SUP RT FwC 6E 6(.1 6C.5 61.3 63.5 64. 1 
SUP KT MID ts 41.0 48.1 55.2 62.2 69.2 
SUP RT AFT 1C l~.3 t2.9 ·63.6 65.7 66.3 
ENC ·~AFT i l .t ~. 0 t2.l 62.1 62.2 62.3 
SUP L F A FT 12 5E.9 59.2 ss. 1 61.5 .62 .1 
SUP L F MIC 13 44.6 4 ?. 8 50.9 55.6 59.9 
SUP L F FWC 74 2f.4 29.7 33.8 38.4 43.6 
FM CASE 15 t ~. 8 l; 4. 1 63.8 64.7 65.2 
AL TX CASE 76 t2.4 62.9 62.9 63.b 64.2 
Al TA MB 77 t '1. 4 64.4 63.8 65.6 65.5 
CASE A~,A6 78 5c;.o 5'i.8 60.3 61.2 62.4 
CASE A9-12 ,s 5t. g 51.6 58.2 59. l 60.3 
CASE MBA14 EC 5c;.2 6 C. l 60.6 61.8 62 .9 
CASE vsx El 6c .• C 66.5 65.8 66.9 67.3 
CASE A7,Ad E2 ~ E. E 5G.7 60.4 61.3 62. 5 
WG VS2 AFT e 3 4E.6 52.0 55.4 59. 8 64.4 
WG VS ~MA FT €4 ~ '1. 1 55.5 56.7 58.5 60.6 
WG VS 2MFWD es ~~.g 55.3 56.5 58.2 60.2 
WG VS 2 FWD €6 4 1. 1 45.6 50.5 55.8 61.5 
WG VS lMAFT e 1 5€.4 cC.5 62.l 64.0 66.l 
WG vs 1 AFT 88 55.C 5G.3 63.2 67.2 71.4 
WG ALT MIC 89 ~~-4 56.2 57.8 59.8 62.0 
WG Al T C EN so ~ I. 5 55.7 59.9 o4.6 69.6 
HY e A2 5 . c; l 5<;. 1 6C.8 62.0 63.8 65.5 
HY e A24 c;2 55.4 56.~ 57.3 58.9 60.5 
HYE A23 c;3 5f.l 57.5 58.6 60.4 62. 1 
TCP CO VE:R c; 4 2~.1 24.5 26.4 28.6 31.0 
TILT STRCT <;5 4i.4 41.6 4 7 .8 48.l 48.5 
HT~ CONTLR S6 1 t. q cE.5 72.l 75.8 68.0 
SP~Ct <;7 -46C.C -46C.O -460.0 -460.0 -460.0 
ACTUATOR c; e 41.3 47.3 47.3 47.4 47.5 
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INTEGRATION OF Tl-: ERfo'AL 1RANSIENl S PGfo' 1179 

APOLLO 10 MISSION A~ALYSIS 

- TI~E - TEMPERATURE PROF ILE HOURS .vs. OEG.F 

~il.C.£: _________ Jj~L-5~Jl.5iL ____ 5fi .. Z~.Q _____ ~{ILi2Q_ ____ 2~s.iQQ. _____ 2.2.£J2Q 
VSR 3 1 71.6 E5.8 93.2 99.5 104.6 
FILLER BLK 2 i!.C 83.4 cn.2 98.3 104 .2 
VSR 2 3 7E.4 87.0 95.4 102.9. 109. 2 
AL TI M 4 8t.7 94.7 102.6 109.8 116. l 
VSR l 5 8 €. 9 Sl:.l 103.3 110.2 116. 5 
XT RM.A (: t .3. 0 68.5 73.8 78.8 8 3 .3 
SUP L F FWD 7 7 1. 8 7 6. 5 64.7 90.l 94.7 
SUP L F AFT 8 11. 8 78.6 85.2 91.l 96.3 
SUP KT FWC 9 IC;. 4 114.4 121.3 127.9 133.9 
SUP RT AFT 10 lC 4. 8 ll.1.4 11 7. 9 124.4 130 .4 
S HfW U D t, C l l 11 ~- 6 122.s 129. 2 135.5 141.0 
SHR OUC F C 12 12c:;. 3 134.2 138.5 142.l 145 .1 
s HR nu C F R 13 14C.8 141.4 152.7 156.6 159.3 
s Hfl nu o R F 14 161.8 114. 6 180.9 186.7 19 1.6 
SHROU 0 L F 15 lU.4 120.9 12 7 .6 133.l l37.5 
·S HJ< OU C TOP 16 1s2.a l Sa. 6 203.7 208.2 211 .9 
S HROU C R A 17 15<;.6 166.2 172.5 178.5 18 3 .9 
.>Up K C 18 <i C • E S 7. 3 103.4 109.0 114. 2 
SHR ClJ D L A LS 11~.7 121.5 12 a.a 134.9 140.0 
S hR UJ C F L 20 l0t.5 lCS.9 116.5 122.2 126.7 
SHROU C A L 21 1c2.o 110.2 117.9 124.9 130.9 
SHR OU C A R 22 11(.5 117.5 124.4 130.8 136.8 
LE M t3 ASE ~ ';I " ~ 13 i. 5 l.46.3 150.5 146.8 139. 2 
f LT EX FWD 24 -12. 2 11.2 29.2 40.7 46.2 
TLT t: X L FT 25 H.O 33.7 44.3 50.2 51.9 
TLT t: X AFT 2. 6 35.7 6C.3 76.8 85.8 88.6 
TLT c XT . RT 21 18.0 33.7 44.3 50.2 51 .9 
PLT ''1 GOAL T 2. a 6 5. 3 t:.5.6 66.3 67.4 68. 7 
PLT '45,A6 29 (:~.1 66.7 68.0 69.7 71.6 
PL T A-22 30 67.C 67.2 67.8 68.9 70.3 
PL T 44 ; 1 67.7 67.4 67.9 68.9 70.3 
PL T A4 32 61.7 61.4 67.9 68.9 70.4 
Pl T CENT 1:R 33 61.5 61.2 67. 7 68.7 70.l 
PLT CCNTLR 24 6t:..2 66.2 67.0 68.3 69 .9 
Pl·T A'i-U ';Ii:: f4.4 6 5.3 66.7 68.4 7u.4 
PLT 4-14 36 t~.l: o6.2 67.5 69.l 7 1. l 
PL T ~-14 31 t!.4 65.9 67.0 68.6 70.4 
PLT 1\14 38 tt:..5 66.6 67.4 68.7 70.4 
PL T /\ 2 6 39 6L7 66.9 67.7 68.9 70.6 
Pl T A7,A ·e, 40 o t. 7 67.2 68.2 69.6 7 l .3 
FR t: Q MUD 4 1 t ! • 3 {: '5. 6 66.3 67.3 68.6 
ALT ssx 42 t5.3 65.6 66.2 67.2 68.5 
v.~. ssx 43 t:.1.7 61.4 67.8 68.7 70.1 
AMF.;w til3 44 t:.5.5 6c.2 67.4 68.9 70. 7 
AMP .,:;w AU 45 t:5.5 66.2. 67.4 68.9 70.7 
AMP.SW A 14 46 65.5 l: 5. 8 66.8 68.2 70.0 
AMP. S rJ h 14 '1 7 f.5.5 t:5.8 66.8 68.2 10.0 
AMP . Sh A 14 48 t~.6 ot.a 67.l 68.6 70.4 

- AMP.Sri A 14 49 t 5. 5 65.8 66.7 68.l 69.9 
AMP. 5 w A 14 50 61.0 66.9 67.5 68.6 7u.l 
AMP .,:;t"j Al4 5 l l: 1. 0 6t..9 67.5 68.6 70.l 
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INTEGk.AT ION IJF Th ER MAL 1RANSI.EN 1 S PGM 1179 

APOLLO 10 MISSION Af\ALYSIS 

- TI~E - T EM PER AT URE PROF ILE Hf'U RS .vs. DEG.F 

~OOf __________ J,lMt __ S~J~-----5~£2~~-----S~Z2Q _____ ~~s.J.QQ _____ 2~J.2Q 
Th Dl:T Al3 :2 6~.6 66.4 67.6 69.2 7 1.0 
Th DET A 14 C: .. f. f.. 6 66.6 67.3 68.6 70.2 
TH DET Al4 54 66.6 66.6 67.3 68. 6. 70.2 
TH DET Al4 55 6t. .6 66.6 67.3 68.6 10.2 
LEVEL .ER 56 6E.. 8 l:€.3 68.l 68.2 6d.5 
55(8 AMP 5 51 t. ~- 3 65.4 66.q 68.6 70.6 
55CA AMP g :S f.2.4 63.4 64.7 66.4 6 t3. 3 
SSCB AMP q 59 f. 2. 4 63.4 64.7 66.4 68.3 
55(i3 AMP c; 60 f.2.4 63.4 64.7 66.4 68.3 
55[8 AMP g 6 1 t.2.4 63.4 64.7 66.4 68.3 
55CA AMP .7 t.2 f. t • 3 67.l 68. l 69.5 7 l. l 
55(8 AMP 7 f.J tt.3 61. l 68. l 69.5 7 l. l 
HY B VS l 64 tt.8 67.7 68.q 70.4 12.2 
HY B VS 3 t.5 t. 2. ~ 64.0 65.5 67.3 69.4 
'-fY E A6T t:6 t~. s 66.l 67.7 69.6 71. 7 
·ENC FT FWD 67 E~.8 63.5 64.4 65.6 66.9 
SUP RT FWC 6S c 5. 0 66.3 68.0 69.9 7 2 .o 
SUP KT MID 69 7 t.. 2 S3.2 90.l 96.7 10 3 .o 
SUP RT A FT 70 61.0 67.9 69 • .2 10.1 72.5 
ENC AFT 11 t2.4 62.4 62.5 62.7 62.8 
SUP LF AFT 12 t.2.G 64.1 65.6 67.4 69.5 
SUP L F MIO 13 t.4.1 68.7 73.5 78.4 8.3.2 
SUP L F FWD 14 4c;.3 55.4 61.5 67.7 73.6 
FM CASE ,s t5.~ t 5. 5 66.1 66-.9 68.2 
AL TX CASE 76 t4.6 64.9 65.5 66.4 67.6 
ALT A M t3 77 t. ~ • 2 cS.5 66. l 67.2 68.6 
CASE A5, A6 76 t3.3 64.2 65.3 66.6 68.2 
CASE A9-12 7~ 61.3 62.4 63.6 65.0 66.7 
CAS e· Me A 14 80 f~.8 64.7 65.9 67.3 68.9 
CA SF. >JSX 81 6l:.9 66.6 66.8 67.5 68.6 
CASE A7,A8 E2 c ~. 6 t 4. 6 65.7 66.9 68.3 
WG VS 2 AFT 83 6<;.0 7.3.8 78.6 83.2 87.5 
wG VS 2MAFT E4 t~.5 t4.6 66.8 69.2 7 1. 7 
WG VS ~MFWC E5 t2.l 64.l 66.2 68.5 71.0 
w G VS2 FWD 86 c1.3 72.9 78.3 83.2 87.6 
WG VSlMAFT · E 7 67.~ 6 C;. 7 71.6 73.6 7 5 .9 
WG VS l AFT 88 15.6 7 c;. tJ 84.0 88.2 92.4 
wG ALT MID e c; 6L.2 66.5 68.9 71.4 74.1 
WG ALT CEN c; C i4.8 7g.9 85. 0 89.9 94.5 
HY e A25 91 61.C 68.4 10.0 71.7 73.7 
HY e A24 c; 2 u.c 63.6 65.5 67.5 69.8 
HY e A23 <i 3 6~.e 65.6 67.6 69.7 72.1 
TOP COVER <;4 3~.5 3l:.3 39.3 42.4 45.7 
TILT STRCT q5 4<;.0 49.5 50.l 50.7 51. 5 
HT~ CONTLR <;6 6t..2 66.2 66.9 68.2 69.8 
SPAC E <;7 -46C.O -46C.O -460.0 -460. 0 -460.0 
ACTU1-1TUR sa 4,.6 47.7 47.9 48 .2 48.4 

-
RY AN AERC1NAL.TICAL, SAN D IEGU SE Pl. 15, 1969 PAGE 46 



INTEGR/JT ION OF THER~AL 1RANSIENTS PGfw. 1179 

A~OLLO 10 MISSION ANALYS1 S 

- TIME - T EM P E RA l UR .E PROF ILE HOURS .vs. DEG.F 

~0~£ _________ JlM£_~5~J~~~-----~Q&~5Q _____ 2tu.2QQ _____ 2q&i2~-----2~~Q 
VSR 3 l lC E. 3 llC.6 111.4 111.0 109 .4 .· 
F Ill ER BLK 2 lC E.1 111.6 112.9 112.5 110.6 
VSR 2 3 114. a 116. 9 117.9 116.9 114. 1 
ALT IM 4 12 l. l 124.6 126. 3 126 .1 124.1 
VS R ·1 5 122.0 126.2 129.0 130.0 129 .3 
XT FlM A t · et.8 8 c;. 3 90.6 90.5 89.3 
SUP l F FWC ·, c; E. 2 l CC.? 101.6 101.4 100 .o 
SUP LF AFT 8 lCC.3 1C2.9 104.0 103.6 10 1.s 
SUP RT FWD c; us.a 143.1 145.9 147.l 146. 7 
SUP RT AFT 10 13 ! • 8 l4C. 2 143.4 145.l 145.1 
SH~OUO A C ll 14 ~. 6 14 e. 1 150.4 150.3 148.5 
S HFlOU D F. C 12 14 i. 4 14G. 0 149.7 149.8 148.9 
SHROUD F R . 13 16 c. 7 160.9 159.8 157.7 154.6 
SHROUC R F 14 l<i ~. 6 1 s e.4 199.8 199.9 198 .4 
SHRnu C l F 1.5 l4C.5 142.2 142.5 141.7 139.8 
SHROJ 0 TOP 16 214.7 216.6 217.5 217.3 2lo. l 
SH ROJO R /J 17 18 E .5 1cn.1 194.4 195.3 194. 7 
:iUP KC 18 11 e. a 122. 8 12 5. 9 128.2 129. 5 
SHROUD L A 19 14 ~. 7 145.8 146.2 145.l 142 .6 
S HR CJLJ G F L 20 130. l 132. 2 133.0 132.6 131. 2 
SHROUC A L 2 1 13!.4 138.2 139.3 138.5 l36. l 
SHROUD A R 22 1~ 1. 7 145. 5 147.9 148.7 147 .8 
LEM BASE 23 12:.3 1C6.5 83.0 54.3 21.1 
TLT EX FWD 24 4t:.l 41.8 33.8 2-3. l 10 .4 
TLT EX LFT ~ i: 

e. - 4 <;. 8 44.7 31 .o 27.5 lo.5 
TLT EX A FT 26 f~.8 78.9 68. 5 55.3 40.2 
TL l EXT RT 21 4c:;.a 44.7 37.0 27.5 16.5 
PL T MO CAL T 28 7C.2 71.9 73.6 75.3 76.8 
PLT · AS,A6 2 g 7:.6 75.6 77.5 79.3 86.7 
Pl T A-22 30 12.0 73.8 75.5 77.2 78.7 
PL T 44 31 . ,2.0 73.9 75.8 77.5 79.l 
PLT A4 32 '£. 1 74.0 75.9 77.7 79.3 
PL T CENTER -:i -:i 71. c; 13. 7 75.6 77.4 79.0 
PLT CGNTLR 34 7 l. 7 73.6 75.5 77.3 78.8 
PL T A9-12 35 12.6 14. 8 76.9 78.8 80.5 
PL T A-14 36 1:.2 75.4 77.4 79.2 80. 7 
Pl T ,4-14 37 i2.5 74.6 76.7 78.6 80.2 
PLT Al4 38 7 2. 3 74.3 76.3 78.2 79.9 
PLT A26 ;9 i2.4 74.4 76.5 78.4 80.l 
PL T A7,A8 40 l;.2 15.3 77.3 79.2 80.9 
FREC MOC 4 1 7(.1 71. 8 73.5 75.2 76.7 
ALT ssx ~2 7(.0 11.1 73.4 75.l 76.7 
v.s. ssx 43 11. 8 73.7 75.6 77.4 79.0 
AMP .Sh Al3 44 ,2.1 74.7 76.6 78.4 80.0 
AMP .SW AU 4: 1 £• 7 74.7 76.6 78.4 80.0 
AMP .S w Al4 46 ,2.0 74.1 76.2 78.2 79.9 
AMP. Sw A 14 47 ii. 0 14.l 76.2 78.2 79.9 
AMP .S ~ A 14 48 1 2. 5 74.7 76.8 78.7 80.4 - AM P.S w A 14 4 g 71.9 74.0 76.l 78.0 79.8 
~MF.:; vi Al4 50 H.9 73.9 75.9 77.d 79.6 
AMP .Sw A 14 5 1 n.G 73.9 75.9 11 .a 79.6 
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INTEGRATION OF T~ERMAL lRANSI EN l S PGft' 1179 

APOLLO 10 MISS ION ANALYSIS 

- T J t,,E - TEMP ERATLR E PKO FILE HOURS .vs. OEG.F 

filli.f __________ lj~.f __ ,S_t~-----!z~&!rj.Q._ ____ jQL2QQ ____ 2"a.2_2Q _____ 2,~!2QQ 
TH CET A 13 52 1::. 0 15. 0 .. 11.0 78.7 80.3 
TH DtT A 14 53 1,. 1 74.l 76.l 78.0 79.7 
TH DET Al4 54 12.1 74.l 76. l 78.0 7.9. 7 
TH DET A lit 55 l,.l 74.l 76.l 78.0 79.7 
LEVELER 56 6 c;. 2 1c.2 71.4 72 .1 74.l 
55(8 AMP 5 ~1 -7 ~. 7 74.9 11.1 79.2 81. l 
55[8 .AMP 9 58 7(.4 12.1 74.9 77.l 79.l 
55C8 AMP 9 59 "JC.4 12.1 74.9 77.l 7<J. l 
55C B AMP g 60 7(.4 72.7 14.9 77.l 79.l 
.55CB AMP g fl 7C.4 12.1 74.9 77.l 79.l 
55CA AMP 7 l2 1 3. 0 15.0 11.2 79.3 81. 3 
55CB AMP 1 t3 ; ! • 0 75.0 11.2 7q .3 81.3 
HYe I/ S l f4 l4.2 16.3 78.5 80.6 82.5 
HYE v'S3 i5 71.6 13. g 76.2 78.3 80.1 
HYE 46T 66 l~.9 76.l 78.3 80.3 82.l 

. END FT FWC 67 68.4 7C.l 71.9 73.7 75.5 
SUP RT FWD 68 i4.2 76.5 78.7 R0.1 8 2 .4 
SUP KT MIO 69· lCE.8 113.9 118.l 121.1 122.9 
SUP RT AFT 10 1~.5 76.7 78,9 80.9 82.8 
ENC AFT 7 1 6~.l 63.3 63.7 64.0 64.5 
SUP Lf AFT 12 11. 7 14.0 76.3 78.4 80.2 
SUP LF MIC 73 €7.6 <;1.4 94.4 96.6 9 7 .8 
SUP L F FWC 74 1c;.2 €4.2 88.5 92.0 94.6 
FM CASE ;5 (:c;.6 11.2 72.9 74.6 76.2 
AL TX CASE 76 6 c;. C 70.6 12.2 74.0 75.6 
Al TA MB 11 7C.2 12.0 73.8 75.5 77.l 
CASE A5,A6 78 6«;.<; 71.8 73.7 75.6 77.3 
CASE A9~ 12 7<; 6€.5 7C.5 72.5 74.4 76.2 
CAS6 M8Al4 EC 7C. 7 72.7 74.6 76.4 78.0 
CASE vsx E 1 7(. 1 71.8 73.6 75.4 77.1 
CASE A7,A8 E 2 1(.0 11.8 73.7 75.t:, 77.4 
WG V~2 AFT EJ 91.1 <;3.9 95.8 96.7 96.6 
WG VS2MAFT E4 ,~.3 76.8 79.2 81.2 82.9 
wG V52MFWD 85 1!.5 16.0 78.4 80.5 82.3 
WG VS 2 FWC €6 <; 1. 2 S4.l 96.2 97.4 97 .8 
WG VS lMAFT . E 7 1e.2 ac.1 83.1 85.3 87.3 
wG V51 AFT Sc <; t.2 99.7 102.5 104.6 10 5. 7 
WG ALT MIC as , t. e 7CJ.4 81.9 84.l 86.0 
WG ALT CEN <;C SE.4 101.6 103.9 105.o 10 5. 1 
HYE ~25 Sl 7~.9 7E.2 80.5 82. 8 84.8 
HYE 424 S2 12.2 74.6 77.0 79 .2 8 1. 1 
HYE 423 c; 3 i4.5 11.0 7'i. 4 81.7 8 3.6 
TOP COVER S4 4~.l 52.5 56.0 59.3 62.5 
TILT S TRCT c;s " - --'-•'- ~ ~. 1 53~9 54.d 55.6 
HTR CONTLR S6 11. 6 73.5 75.4 77.2 78. 7 
SPACE 97 - 46C. 0 -460.0 -460. 0 -460 .o -460.0 
ACTUATUR c;e 4€.8 4S.l 49.6 50. 1 50.6 

-
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INTEGRATION OF H·ERt,,AL lRANSIENlS PGM 1179 

AP lJL LO 10 MISSION At\ALYSIS 

- TIME - T EM P ER A T URE PROFILE HOURS .vs. DEG.F 

~oof _________ J1t:1f __ ~t.d5~-----i~a.J~~----26~12o _____ ~~LaQo_ ____ i~~2Q 
VSR J 1 lCt. 9 l 03. 6 · 99.9 98.2 97.5 
FI LL i:R BLK 2 1c1.s 1C3.5 98.8 94.8 92.4 
VSR 2 3 110. 0 · l O 4. 8 9 _9.0 94.0 89.2 
ALT IM 4 12C.5 115. 5 109.5 103.l 95.7 
VSH l C: 12t.9 .123.0 117. 8 110.6 99.7 J 

XTRMA t 81.0 83. 8 80.0 76.4 73.8 
$UP L F FWC 7 <; i. 7 c;4.6 90.9 93.7 9 3.5 
SUP L F AFT 8 SE.8 c; 4. 8 90.1 90.3 86.4 
SUP RT F W ['l c; 14 ~. 8 141.4 136.7 113.9 10 2. 2 
SUP HT AFT 10 143.5 140.2 135.6 116. l 99.5 
SHR OUD A C 11 14 ! • l 140. 2 134.2 122.5 lO 1. 5 
SHROU C F C 1~ 141. 3 144. 9 141. 8 178.4 182.8 
SHROUD F R .13 15C. 7 146.l 141.0 161.9 159 .o 
SHROUD R F 14 lS~.5 lSl.3 186.0 139.6 113 .6 
S HfHJU C L F 15 131.0 133.5 12 9.5 133.9 122.0 

· SHROUD TOP 16 213.<; . 210.7 206.6 . 168.4 133.6 
SHROUD R A 17 19~. 4 1 ae. o 183.6 132 .o 111.0 
SUP 1{C 18 12 s. 6 12E.6 126.5 132.5 138.4 
S HR OJ iJ L A 1g 13 8.9 134.3 129.1 131'.6 117 .1 
S HR DU D F L 20 1.28. 8 125.7 122. O 125.9 117. 6 
s H Rnu D A L 21 13.c.2 121.2 121.6 110.7 98 .4 
S HROU C A R 22 14!.3 141. 4 136.3 123.5 106. 3 
LEM BASE 23 -1 t. 8 -59.2 -107.0 -54.2 28.4 
TLT EX FWC 24 - ~. 7 -18.4 -33 .1 -45.4 -43.8 
TLT EX L FT ~ IC 4.8 -1. 2 -18. 7 -21.1 -23.3 L- -. 
Tl T EX A FT 26 23.B t.9 -9.9 -23.4 -18.9 
TLT EXT RT £1 4.8 -1.2 -18~ 7 -21.1 -23.3 
PLT MOCALT 28 7E.2 7<i. 2 79.9 80.4 80.6 
PLT ·A5,A6 29 El.8 82.5 82.7 82. 7 82.3 
t>LT A-22 30 7 c;. 9 80.8 81.3 81.5 81.4 
PLT A4 31 8(.4 .El.4 81.9 82.1 8 l .9 
Pl T A4 :l -.L 8(.6 81.6 82.l 82.2 82.l 
Pl T CENTER 33 8C.3 61.2 81.8 81.9 81.8 
PLT CCNTLR .34 8C.c 8C.8 81.3 81.3 81.2 
t>LT A9-l" :l IC 81. 7 82.6 83.0 83 .o 82.8 - J 

PL T A-14 :H El.9 E2.6 82.9 82.9 82.6 
PL T A-14 37 E 1. 4 82.3 82.8 82.8 82.6 
PL T 414 3 !:l 81.2 82.2 82.8 8?.9 8 .2. 8 
Pl T A .26 3'i 81.5 8.~. 5 83.1 83.3 8 3. 2 
PL l 4 7,Ae 40 E.:. 2 83.2 83.7 83.9 8 3. 7 
FREQ MOD 41 H. 0 7 <;. l 79.9 80 .3 80.5 
ALT ssx ', 2 H.C 7 q. 1 79.9 80.3 80.5 v.s. ~sx 43 8C.3 81.3 81.9 82.l 82.0 
AMP. S w .Al3 44 81.2 82. l 82.6 82.6 8 2 .4 
AMP.SW A 13 45 El.2 82.1 82.6 8.2.o 82.4 
AMP .Sh A 14 4f E 1. 2 82.l ~2.1 87.8 8 2. 7 
AMP .S w Al4 47 81.2 s2.1 82.7 82.8 82. 7 
AMP. S Yi A 14 4 8 E 1. 7 82.5 83.0 83.l 82.9 
AM fJ .Sw A 14 49 El.2 82.2 82.8 83.0 82.9 
AMP . Sw .-114 50 8).1 E2. 3 83.0 83.4 8 3.4 
AMP. S w A 14 51 e 1. 1 €2.3 83.0 83 .4 8 3 .4 
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INT EGRAT ICN OF THERMAL lRANSIENlS PGM 1179 

APOLLO 10 MISSION At\AL Y.SI S 

- TI r,, E - T EM P ER A T UR E PROFILE HCURS .vs. DEG.F 

tiQ.D.f __________ JJt:1~--S~J.fij~ _____ 5ga.1~-----2!h.12Q _____ 22.s.§.QQ._ ____ 2~~Q 
fH Del A 13 C: --~ El.4 82.2 82.6 82. 7 B 2 .4 
TH Del A 14 !3 e1.1 e2.2 82.8 83.0 8 2 .9 
TH DE T A 1~ 54 81.l 82.2 82.8 83.0 8 :2. 9 
TH DET Al4 55 E l. l e2.2 82.8 83.0 82.9 
LEVEL EH 56 i':..5 . 76. 8 77.9 78.9 71..J .5 
55CB .AMP 5 ':. 7 E 2. 6 83.8 84.6 84.9 a 4 .a 
55CB .AMP g 5€ ac.1 82.0 a2.q 83.4 83.6 
55CA AMP s 59 H.1 82.0 82.9 83.4 8 3.6 
55(8 .AMP G 60 8(.7 82.0 82.9 83.4 8 3.6 
55CB tiMP 9 t 1 ec .1 82.0 02.q 83.4 8 3.6 
55CP. .AMP .7 f2 13 3. l E4.S 85.5 86. l 86.2 
55CB .AMP 7 f3 E;.l E4.5 85.5 86. l 86.2 
HYe VSl 64 €4.1 E5.4 86.2 86.6 86.4 
HY B II S 3 ts U.6 82.8 83.5 83.d 83.8 
HY e A6T l:6 E:3. 5 E4.5 85.l 85. 2 84.9 
ENC FT f~D 61 ,1.1 7 8. 5 79.6 80.4 81.0 
SUP RT F~ C l:8 E;.8 E4.8 85.3 85.4 1:35.0 
SUP KT MIC 6S 12~.4 122.5 120.4 117.6 115. l 
SUP ~T AFT 7C E~.5 85.7 86.5 86.8 86.5 
ENC ,~ FT 7 1 f4.9 l:5.4 65.8 66.3 66.8 
SUP LF AFT 72 El.? 82.8 83.5 83.8 83 .8 
SUP L F MIC 13 SE.l en. 5 96.2 q4_4 92.6 
SUP L F Fw C 74 ~t.4 ~1.3 97.3 96 .9 • 96.6 
FM C4S E 15 71.6 1e. s 79.7 80.2 80.5 
Al TX CASE 76 n.o 78.3 79.3 7q .9 80.3 
Al TA MB 77 7E.5 7 c;. 5 80.3 80.7 80.8 
CASE A5,A6 78 7f.8 80.0 80.9 81.5 8 l. 7 
CASE A9-12 19 11.f 79.l 80.0 80.6 80.8 
CASFMBA14 80 7<;.4 8C.4 81.l 81.4 81.4 
CASE vsx 81 H.5 7G.7 80.5 81.0 81.1 
CASE A7 ,.A8 82 7c;.1 sc. 5 81.6 82.4 8 .2 .9 
WG VS 2 AFT 83 c; 5. 7 S4.0 91.8 89.5 87.3 
WG VS2MAFT €4 e~.3 85.1 85.5 85.6 8 5.3 
wG VS2MFWO ES E 3. 8 84.8 85.4 85.6 8 5.5 
w G· VS 2 FWC €6 S l • 4 <;6.4 94.8 93.2 92.8 
W G VS lMA FT E7 SE.8 ec;.9 90.5 90.5 89.8 
wG VS l AFT 88 lC!.'i lCS.l 103.4 100 .9 96.2 
WG ALT MIC 89 81.5 88.5 8 8. 9 88.9 88.4 
WG ALT CEN c;c 1C4.2 102.3 99.6 96.5 92.6 
HV 8 A25 91 H.5 87.9 88.7 89. l 88.8 
HY c A24 <:12 EL.? 83.8 84.6 84.9 84 .9 
HY e ~23 <;3 f.5.2 E6.4 87.l 87.3 87.1 
TOF CO VER <; 4 t:.4 6 e. 1 70.5 72 .5 73.9 
TILT STRCT c; 5 56.4 57.2 57.9 58.5 59.1 
HTR CCNT LR c; 6 7 <;. <; 0c.1 81.2 81.3 8 1. 1 
SPACE <; 7 -46C.O -460.0 -460.0 -460. 0 -460.0 
ACTU.\TUR se : 1. 1 51.7 52.3 52.9 53.5 
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INTEGRATION OF THERMAL lRA NS.I EN 1 S PG~ 1179 

APOLLO 10 MISSION Af\ALYSIS 

- TIME - TEMPERATURE PROFILE HCURS .vs. DEG.F 

t:ilJ.D.E __________ JJMf __ StJSiHL ____ Sfla.~2.Q _____ ila.OQQ _____ 2l£.Q.2,Q. ____ 2.L..lQ.Q 
VSR 3 l S5.l a e. 1 · so. 1 73.4 67 .o 
FILL ER BLK ' ac.; .1 84.1 77.3 70.8 64.9 
VSR 2 3 8~. 6 7 «;. 1 12.a 6£i.8 fr 1. 5 
ALT l"1 4 8S.3 e2.1 75.1 68.0 61.9 
VSR 1 5 <:IC. 5 82.7 75.l 68.l 6 2 .o 
XTR/114 6 11.4 6E.7 65.4 62.2 59.3 
SUP LF f-W D 7 8~.6 7'i.7 72.4 67.o 62.3 
~UP LF A FT 8 El.5 73.9 68. 7 64. l 59.9 
SUP RT FhC 9 'i;. 2 90.3 81.3 73.0 65.9 
SUP RT A FT 10 . 8<;. 6 81.7 74.1 67.l 60.9 
SH POU D A C 1 1 9(.2 1 'i. a 66.l 56.5 49.8 
S t-'POU C F C 12 16~.6 SS.7 67.7 55.5 48.2 
S HR OU I) F R l! 141. 9 'iC.5 61 .. 6 4Es.5 40.3 
SHROU C R F 14 10~.3 86.6 10.2 59. l 51. 3 
SHROU C l F 15 11 l. 3 SS.4 75.6 65.9 58.6 

·SHROUC TOP 16 117. l <H. 6 68. 2 54.2 45.2 
s Hfl nu c R .A 17 9<;.6 66.2 12.1 62.9 55.5 
SUP RC 18 13t. 4 ll'i.O 100.8 87.3 76.6 
SHROU C L A l'i 1 C ~. C 83.7 70. 8 62.0 55.3 
$HROUC F L 20 lC t. 5 BS.3 11.0 68.l 61.0 
SHROUC A l 2 l S 1. 0 81.3 71.0 63.l 56.9 
SHROUD A R 22 c; 5. 4 E4.0 72.8 64 .1 57.2 
LEM BASE 23 28.C -57. 7 -124.6 -161.5 -186 .o 
Tl T t X FWC 24 -3l.5 -38.4 -48. 6 -59.3 -6d .9 
TLT EX l FT £5 -14. 8 .-16.l -25. l -34.0 -41.2 
Tl T EX AFT 26 -1. <; - c;. 1 -22.4 -35.3 -46.4 
TLT EXT RT . 27 -l'i.8 -16.l -25. l -34.0 -41.2 
Pl T "1 0CAL T 28 ac.s ac.2 79.7 78.9 77.8 
t>LT ·A S, A!: 2 g €1.8 81.0 80.0 78.7 77.3 
PL T A-22 30 8 1. 1 E0.6 1q.a 78.8 77.5 
Pl T A4 11 E 1. 5 80.9 80. 0 78.8 77.5 
PL T 44 -:I -- (. E 1. 6 8C.9 80.0 78.9 77.5 
PL T C ENT ER 33 81. 4 8C.8 79.9 78.8 77.5 
PL T CONTLR 34 ac.a EC.2 79.3 78.2 76.9 
PLT A9-l.t 35 E~.4 El.7 80.8 79.5 7d.O 
PLT 4-14 36 €2.l 81.3 80.3 79.0 77.5 
PLT .A-14 37 E~.2 81.5 80.6 79.3 77.9 
PLT Al4 38 E2..4 81.7 80.8 79.5 78.1 
PL T A.26 ::g E 2. 1 82.l 81.l 79.8 78.4 
PLT A 1, A8 40 E ~- 2 E2.3 81.2 79.8 78.3 
FRE Q MOO 41 EC.5 tC.3 1q.a 79 .o 78.0 
Al T ssx t; 2 8C.5 8C.3 79.8 79.0 78.0 v.s. SSX ~3 El.6 80. 9 80.l 79.0 77.6 
AMP .SW Al3 44 E 2.. C 81.3 80.4 79.2 77.9 
AMP .Sw A 13 Ii ~ E .t. C 81.3 80.4 79.2 77.9 
AMP .S w A 14 46 t.£.3 81.7 80.8 79.b 78.2 
AMP .SW A14 41 8 ~. 3 E 1. 7 80.8 79.6 78.2 
AMP .S w Al4 48 8£.4 El.8 80.8 79.b 78.l - AMP. S rt Al4 49 E2..5 81.9 81.l 79.9 78.5 
AMP .SW A lit ~c E~.O 82 .4 81.6 80.4 79.0 
AMP .S 1-J Al4 ~ l E3.C 82.4 81.6 80.4 79.0 
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INTEGRATION OF H·ERMAL lRANSIENTS PG~ 1179 

APOLLO l O MISS ION At\AL 'f.,S IS 

- TI ME - TEMPERATURE PROFILE HnURS .vs. DEG.F 

~QJ;;£ _________ JlMf __ .s.t.a.S.O.Q _____ ~_g.,,S2~----21&QQQ _____ 2I.1.Q2L ____ 21.a.122 
TH DET A.13 52 El.9 S 1. 2 · 80.3 79. l 11.1 
TH DET A lit .~ 3 s~.6 81. 9 81.0 79.8 78.4 
TH DET Al4 54 e ~. s 81.9 81.0 79.8 7·8 .4 
TH DET Al4 55 e2.s 81.9 81.0 79.8 78.4 
LEVELER 56 ac.o 8C.2 80.2 79.9 79.4 
55CS AMP 5 C: -~ I E 4.4 83.7 82.8 81.5 80.0 
55(8 AMP 9 58 e~.s 83.1 82.4 81.5 80.2 
55(8 AMP 9 59 E~.5 S3.l 82.4 81.5 80.2 
55CB AMP <i to e~.s 8 3. l 82.4 8 l .5 80.2 
55CB AMP 9 t 1 E3.5 83.l 82.4 81.5 80.2 
55CB AMP 7 t.2 d!.9 85.1 83.9 82. 5 80.9 
551:R AMP 1 63 E ~ • <; es.1 83.9 82. 5 80.9 
HY e 1/Sl t.4 E!.1 S4.7 83.4 81.9 8u.l 
HY8 I/S3 t.5 e~.s 63.0 82.2 81.l 79.7 
HY e 46T U: 84.3 83.5 82.4 81.0 79.4 

· ENC FT FwO t.1 €1.3 81.3 81.0 80.5 79.7 
SUP RT FWD 68 E~.4 83.5 82.4 80.9 79.3 
SUP tH MIO 6S l 1 l. 1 1 Ct. 2 98.l 89.2 80.7 
SUP KT AFT 1C e~.8 84.8 83.4 81.l:3 80.0 
Ef'.C AFT 11 61.2 67.6 68.0 68.3 68.6 
SUP L F AFT 12 E;.5 83. 0 82.2 81.l 79.6 
SUP L F MIC 73 9C.8 88.5 85.3 81.6 77.6 
SUP LF FWC i4 96.0 S4.7 92.1 88.7 84.8 
FM CASE i5 EC.6 8C.4 79.9 79.2 78.3 
Al TX CASE 16 6(.4 ac.2 79.8 79.2 78.3 
ALTA MB 77 ac.e ac.2 79.5 78.6 77.5 
CASE AS, /J6 18 Sl.5 e1.2 80.5 79.6 78.5 
CASE /JC,-12 lS 8C.1 8C.4 79.8 78.9 77.9 
CASE- M8Al4 ec e 1. o 8C.3 79.5 78.4 77.1 
CASE vsx 8 l 8(.8 8C.3 79.6 78.7 77.5 
CASE A7,A8 E2 e~.9 .82. 6 82.0 81.1 79.9 
WG VS 2 AFT E3 e :. C €2.3 79.0 75.5 12.2 
wG VS 2MAFT E4 e '1. c; 84.2 83.0 81.5 79.8 
WG VS ~MFWO ES E:.3 84.6 83.6 82 .1 80.3 
WG VS2 FWC €6 c; 1. 8 8G.3 85.0 80.2 75.6 
WG VS lMAFT · E1 8E.3 86.6 84.6 82.4 80.l 
WG VS+ AFT ES c; 1. 2 86.6 82.l 77.7 73.6 
WG ALT MID 8<; e 1. 4 86.2 84.6 82.7 80.7 
WG ALT CEN g C a a. g 85.0 80.5 76.0 71.8 
HY t A25 Sl Ei.8 Bi:. 5 84.8 83.0 80.9 
HY e ~24 c:;2 E~.6 84.1 83.3 82.0 80.5 
HYE· l'\ 2 3 ':3 E(.4 85.5 84.2 82.7 80.9 
TOP COVER g4 ,~.s 15.5 75.6 7.5.4 75 .o 
TILT S TKCT <; 5 5c;. 6 6C. 0 60.4 60.6 60.8 
HTR C.:LNTLR <; 6 ec.a BC.2 79.3 78.2 76.9 
SPACE S7 -46(.0 -460.0 -460.0 -460. 0 -460.0 
ACTUATOR c;s 54.0 54.6 55._2 5.5.7 56.2 

-
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INTEGRATION OF THER~Al lRANSIENlS PGM 1179 

APOLLO 10 MISSION ANALYSIS 

- TI~E - TEMPERAlURE PROFILE HGUHS .vs. DEG.F 

~oL1 __________ JIML_jJ_.J.2.Q _____ s1£ZJJ.Q _____ s1L,lQ _____ .2L.lQQ. _____ 21iJ2Q 
VS R 3 l 6 1. 3 56.4 52.0 48.2 44.7 
FILLER BLK 2 5'i. 8 55.2 51.2 47.7 44.S 
VS R 2 3 56.8 · 52. 7 49.0 45.8 . 42.8 
ALT IM 4 5t.1 52.3 48~4 45.l 42.1 
vs I{ l ~ 5t.6 51.9 47.9 44.3 41.1 J 

XTR:-1.4 t 5t.6 54.0 51.7 49.5 47.3 
SUP l F FWC 7 ~ € • l 54.4 51.l 48.l 45.3 
SUP Lt= ~FT 8 5t.2 52.9 50.0 47.3 44.8 
SUP RT FwD c; 6C.O 54. ~ 50.6 46.8 43.5 
SUP KT A FT 10 5~.6 51. l 47.2 43.7 40.6 
SHROUD A C 11 4 ,4 • g 4C. q 37.5 34.6 32.0 
SHROU C F C 12 4 .!. 1 3 c;. 0 35.6 32.7 30.l 
SHR OiJ tJ F R . 1J 3~.3 2c;.1 25.9 22.7 19.9 
SHROUD R F 14 4!.4 4C.6 36.6 33.2 30.3 
SHROUD L F 15 ~2.1 47.7 43.5 39.8 3b.5 
SHROUD TOP 16 3€.'i . 34. 0 30.0 26.6 23.7 
SHROUD R A 11 4 <;. 6 44.7 40.6 37.l 33.9 
SUP KC 18 61.€ 6C.6 54.4 49.l 44.6 
SHROUC L A l~ 4 c;. G 45.5 41.7 38.3 3 5.4 
SH ROU C F L 20 5~.l 5C.2 45.9 42.2 38.9 
SHR OUC A L 2 1 ~ 1. A 47.5 43 .• 7 4().5 37.5 
SHr OUC A R 22 51.6 4t.8 42.8 39.3 36.l 
LEM r3 ASE £..! -204.1 -21 8. l -229.4 -238.8 -246.9 
TL T [X FwC 24 -n. 1 -84.l -90.l -95 ... 2 -99.5 
TLT r:X L FT 25 -41.C ;-51.5 -55.0 -57.8 -60.0 
TLT EX AFT 26 -, 5. 7 -63. 4 -69. 7 -75.0 -79.4 
TLT I: XT . RT 21 -41.0 -51.5 -55.0 -57.d -60.0 
PLT "10 CAL T 2€ 1t.6 75.3 73.8 72.3 70.6 
J>LT ~5,At 2~ ,~.7 74.0 72.3 70.5 68.7 
Pl T A-22 30 1t • . 2 74.7 73.l 71.4 69. 7 
PLT ~4 3 l 1t • C 74.4 72.8 71.0 69.3 
PL T .44 32 76.0 74.4 72.7 71.0 69.2 
PL T ~ENTER 33 7c.O 74.4 72. 7 71.0 69.2 
PLT CCNTLR 34 ,~.4 73.8 72. 1 70.3 68.6 
PLT A~-1~ 35 1t.4 74.6 72.8 70.8 68.q 

PLT A-14 36 j ! • 8 74.C 12.2 10.3 6d.4 
Pl T 4-14 37 H.3 74.5 12.1 70.8 68.9 
PLT -H4 38 i l. 5 74.8 73.0 71.l 69.2 
PL T A2 6 39 7t.7 15.0 73.2 71.3 69.4 
PL T A7,AE 40 7t.5 74.7 72.8 70.9 68.q 
FREQ MOO q H .• 8 15.4 74.0 72.4 70.8 
ALT ssx 4~ 1t.8 15. 4 74.0 72.4 70.8 
v.s. :, S X 43 H.2 74.6 72.9 71.2 69.4 
AMP. 5W AU 44 H.3 1'1. 7 73.0 71.3 69.5 
AMP.SW A 13 45 H.3 74.7 73.0 71.3 69.5 
AMP.Sn A 14 4c H.7 15.0 73.2 71.3 69.4 
AMF.SW A l '1 47 7c. 7 i5. 0 73.2 71.3 69.4 

.\MP. S ~ Al4 48 H.5 74.8 72.9 71. l 69.l 
AMF .S"' A 14 4 <; H.9 ,s.2 73.4 71.5 69.6 
AMP. S w A 14 50 71.4 15.7 73.9 12.0 70.1 
AMF. S w A 14 ~ 1 11.4 15.7 73.9 72.0 70.1 
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INT EGRAT ICN OF Tt-ERMAL liJ.ANSIENlS PGt-4 1179 

APOLLO lC MISSION ANALYSIS 

- TIME - TEMPERATURE PROF.ILE HCURS .vs. DEG. F 

~OD.E __________ ll~.f __ ,S].J~.O _____ SJ.a.Z.iHL ____ '.;lla.Z2.Q _____ :iI.a.lQQ. _____ 2L.J2!l 
TH DET A 13 ~2 16.l 74.5 72.8 71.0 69.2 
Th CET A 14 ~3 76.8 75.l 73.3 71.5 69.6 
TH Dt:T A 14 54 7t.8 75.l 7.3.3 71 •. 4 69.5 
TH DET A 14 55 H.8 75.1 73.3 71.4 69.5 
LEV EL ER 56 78.7 11.a 76.7 75.5 74.2 
55CB AMP 5 51 · 78.3 76.5 74.7 72 .8 70.8 
55CB AMP 9 5E H.1 11.0 75.2 73.3 7 1.3 
S5CB AMP 9 5S H. 7 11.0 75.2 73.3 71.3 
55[8 AMP 9 60 1 e. 1 11.0 75.2 73.3 71. 3 
55CA AMP g t l H. 7 77.0 75.2 73.3 71.3 
55CB AMP 7 t2 1 ':. l 77.l 75.l 73. l 71.0 
55CB AMP 7 t3 7 c;. 1 77.l 75.l 73.l 71.0 
HY e VS l ,t4 78.2 '76. 2 74.l 12.0 69.9 
HY t: VS 3 t5 7E.l 76.3 74.4 72.4 7u.4 
HY~ A6T l:6 11.6 75.8 73.9 71.9 10.0 
ENC FT FWD 61 1 e. 1 · 77.5 76.l 74.6 13.0 
SUP RT FWD 68 n. s 15.6 73.7 71.8 69.8 
SUP KT MID 6<, 1 ~. l 66.3 60.5 55.4 50.9 
SUP RT AFT 7C 7E.l 76.0 · 73 .• 9 71.8 6'-1. 7 
ENC 4FT 11 . o e. 8 6'i.O 69.l 69.2 69.2 
SUP L F AFT 72 1e.o 76.'i, 74.3 72 .4 70.3 
SUPLFMIC 73 13.6 6 c;. 7 66.l 62.7 59.5 
SUP L F fWC i 4 8(.7 76.4 72.2 68.l 64.2 
FM C 45 E 15 71.2 15.9 74.5 73.0 71.4 
AL TX CASE 76 11.2 76.0 74.7 73.2 71. 7 
Al TA MB 77 ]t.3 7 4. 9 73.4 71.9 70.3 
CASE A~,A6 78 n. 2 15.8 74.2 72 .6 71.0 
CASE A9-12 1~ H.1 75.3 73.8 72.3 70.6 
CASE MBA 14 ea i!.7 74.2 72.7 71.l 69.4 
CAS~ VSX 81 7 t.. 2 74.8 73.2 71.6 10.0 
CASE A7,Al3 62 7f.5 77.0 75.3 73.6 71.9 
WG VS 'i. A FT E3 t«;.o 66.0 63.2 60.5 58.0 
WG VS 2MA FT €4 71.8 15.8 73.6 71.5 69.3 
wG VS2!'-1FWD es H.4 76. 3 71t.2 12.0 69.8 
WG VS2 FwC E6 11. 3 67.4 63.8 60.4 57.4 
WG VSlMAFT e 1 n. 1 75.3 12.q 70.6 6t3.3 
WG VS l AFT 88 6S.7 6c.2 63.0 60.0 57.2 
WG ALT MID 89 7E.5 76.2 74.0 71.7 69.5 
WG ALT CEN <;Q 6E.l 64.7 61.o 58.8 56.1 
HY e A2 5 . c;1 7E.7 76.5 74.2 71.9 69.7 
HY e A24 S2 7E.7 76.8 74.8 12.1 70.6 
HYE A23 S3 1 e. c; 76.8 74.7 72.6 70.5 
TOP CO VER S4 14.3 73.5 72.6 71.6 70.5 
TILT STRCT ': 5 t 1. 0 01.0 61.0 61.0 60.9 
HTR CCNTLR S6 7 5 .4 73.8 72.l 70.4 68.6 
SPAC!: <;7 - 46 C. 0 -460.O -460.0 -460.0 -460.0 
ACTUATUH SB 5t.7 57.1 57.5 57.8 58.l 

-
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INTEGRATION OF Tt-:ER'1'AL lRANSif:N l S PGfi' 1179 

APULLO IC MISSION AI\Al Y·S l S 

- TIME - TEMPERATURE PROFILE HOURS .vs. DEG.F 

~!JL.f _________ l1HL_.Sj .. ~!l.C _____ 5Ja.12JJ ____ _jl.a.2.QQ ____ 2I.a.2.2Q. ____ 21.a~~ 
VS R .3 l 41.6 38.8 "36.3 34. l 32.1 
FILLER BU<. 2 41.6 3q.o 36.7 34.7 32.6 
\/SR 2 3 4C.2 37.8 35.8 33.9 3"2.3 
Al TIM 4 3~.4 31.l 35.2 33.3 31.7 
VSR .l 5 3€.3 - 35. 8 33.6 31..7 30.0 
XT fcM ,\ t 4~.3 "4 3. 7 42.6 41.2 40.2 
SUP Lf FWC 7 4~.a 4C • .5 38. 7 37.0 35.4 
SUP L F AFT 8 "'£. 5 40.4 38.9 37.3 36.0 
SUP I{ T FWD c; 4C.5 3 7. 9 35.8 33.8 32.0 
SUP RT A FT 10 31.8 35.4 33.3 31.4 29.8 
SHROUD A C 11 2c;.6 27.5 2 5. 8 24.2 22.B 
SHROUD F C 12 21.7 25.6 23.9 22.3 20.8 
SHROUD F R 13 11.4 15.1 13.2 11.6 10.0 
SH FOU D R F 14 21.6 2 5.3 23.3 21.5 19.9 
SHROU C L F 15 1'.!. 6 30.9 28.6 26.5 24.6 
SHl<UU C TUP 16 £ 1. 1 18. 8 16. 7 . 14 .9 13.3 
SHFOUO R /J 17. :: l. 1 L€.6 26.5 24.6 22 .9 
SUP r<.C 18 4C.7 31.2 34.2 31.6 29.2 
SHf!OUD L A 19 .!£.7 30.3 28.2 ?6.4 24.7 
SHf!OUC F L 20 -3 ~. 9 33.2 30.8 28.7 26.8 
SHROU C A L £ 1 34.9 32.5 30.5 28.7 21.0 
SHROJ C A R 22 ~ .! • 4 30. 9 28.8 26.9 25.2 
LEM BASE ~ 'l 

(. J -~~::.e -25<;.9 -265.3 -210.2 -274.6 
TLT EX FwC 24 - l0.!.2 -lCt:.5 -109.2 -lll. 7 -113.8 
TLT EX LFT ~ c; 

L. ... -61. 8 - -6 3. 3 -64.5 -65.5 -66.4 
TLT EX A FT 26 -E3.l -86.2 -88.8 -91.1 -93.0 
TlT t:XT· RT 21 -61.8 -63.3 -64~5 -65.5 -66.4 
PLT ~OCALT 28 6<;.C 6S.2 68.5 67.0 67 .s 
PL T A5,A6 29 t t. c; 6S.2 66.9 64.9 67 .4 
Pl T A-22 30 tE.O 13.0 69.0 67.8 12.2 
Pl T A4 31 61.5 6S. 9 69.8 67.2 70.1 
PLT .A4 32 61.4 7C.4 69.7 67.6 70.5 
PL T CENT ER 33 61.4 7C.4 70.0 67.3 70.6 
PLT CCNTLR 34 6f.8 16.0 71.4 - 67.8 76.5 
PLT 49-12 3~ ft.9 6E.5 66.8 64.8 66.7 
Pl T A-14 3t tt.5 6 e. g 67.3 65.l 67.7 
PL T A-14 37 61.0 6 <;. 2 67.6 65.5 68.0 
PLT Al4 38 61.3 6<;.8 68. 5 66.3 69.0 
Pl T A26 . 3g 6 i .4 6G.8 68.4 66.3 68.9 
PLT 47,AS 40 61.C 6S.l 67.3 65.4 67.8 
FREQ MOD 4 1 6S.l 6G. l 68.6 67.0 67.5 
Al T ssx ', 2 6~.2 6S.l 68. 7 67.0 67.4 
v.s. ssx ', 3 61.o t c;. 8 70.0 67.2 7U.O 
~MP .Sw Al3 44 67.7 68.3 68.2 65.5 66.8 
AMF .Sw A 13 45 61.7 68.3 68.2 65.5 66.8 
AMP.SW A 14 46 61.5 6 "7. 8 68. 3 65.9 66.8 
AMP.SW A 14 "'7 61. 5 67.8 68.3 65.9 66.8 

' AMP .Sw A 14 48 61.2 67.':> 67.9 65.5 66.4 - AMP .S\ol A 14 49 61.7 67.9 68. 3 65.9 66.8 
AMP.:;;~ Al4 5C 6E.l 68.4 6 0. 9 66.7 67 .6 
AMF .S v-i A 14 ~ l 6€.1 68.4 68.9 66.7 67.6 
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INTE\,,JRATION OF H·ERMAL lRANSI EN 1 S PGM 11.79 

APOLLO 10 MISSION ANALYSIS 

- TIME - TEMPERATURE PROFILE HOURS .vs. DEG.F 

WJDf __________ JjMf __ s1~s~~-----SJ£~2~-----31~2QQ _____ 21~~-----2l.a2QQ 
TH OET Al3 52 61.4 6S. 6 · 61.q 65.l 67.0 
TH DET A 14 ~3 61.6 6S. 7 69.l 66.4 68.l 
TH DET A 14 5.4 67.6 68. 8 69.l 66.3 6"8. 2 
TH Df;T Al4 55 67.6 68.8 69. l 66.3 68.2 
LEV EL ER ~6 i2.7 · 7 2 .2 72.l 70.9 70.9 
55 C 13 AMP 5 57 tE.9 67.6 67.l 65.4 64.6 
55CB AMP 9 58 6 c;. 3 67.8 67 .2 65.6 64.7 
55CB AMP g 59 6<;.3 67.8 67.2 65.b 64. 7 
55CB AMP g 60 6 c;. 3 6 7. 8 67.2 65 .o 64. 7 
55CB AMP g t l 6':. 3 67.8 67.2 65.6 64.7 
55C8 AMP 7 E2 6 8.9 67.4 66.9 65.4 64.6 
55(8 AMP 7 t3 6E.S 6 7 .4 66.9 65.4 64.6 
HYe VS l E4 6,.8 67.0 66.3 64.5 64.S 
rlY 8 I/SJ i5 6E.4 6 7.5 66.7 64.8 64.6 
HY B A6T t:6 68.0 67.4 66.5 64.5 64.5 

. ENC FT f~r, 67 , 1. 4 69.9 68.q . 67.7 66.7 
SUP RT FWC 68 61.8 67.2 66.3 64.3 64.2 
SUP RT MID t;<; 4i.C 43.6 40.6 38.0 35. 7 
SUP RT AFT 7C l: 1. 6 66.8 66.l 64.3 64.2 
ENC AFT 7 1. ·6 c; • 1. 6 'i. l 69. l 69.0 68.9 
SUP LF AFT 12 6E.3 6 7.4 66.6 64.7 64.5 
SUP L F MIC 73 5l.6 54.6 53.3 51.0 49.8 
SUP L F FWD 74 6C.4 56.9 53.6 50.6 47.8 
FM CASE i 5 t;c;. E 68.8 68.6 67.4 66 .9 
Al TX CASE H 7C.l 68.8 68.3 67. 3 66.6 
Al TA MB 11 6E.6 68.3 68.6 66.8 67.0 
CASE A 5, A6 78 6<;. 3 67.8 67~0 66.0 65.0 
CASE AC,-12 7c; 6~.o 67.4 66.3 65.3 64.2 
CASE MeA14 SC 67.8 66.5 65.8 64.7 64.0 
CASE vsx E 1 6E.3 67.5 68.2 67.l 66.9 
CASE A7,A8 E2 1c.1 68.3 67.l 66.l 65.0 
WG VS2 AFT E 3 : : • 6 53.6 52.2 50.5 49.l 
_.,G VS2MA FT E4 ll.l 65.l 63.8 62.4 61..0 
WG VS ~MFWC 85 61.6 t5.6 64.3 62.8 61.4 
WG vs 2 FMO E6 =~-5 51.q 49.6 47.6 45.8 
WG VS lMAFT E7 u.o t4.0 62.7 61.4 60.l 
wG VS l AFT ee :4.7 52.3 50.4 48.8 47.3 
vJ G Ill T MIC aq 61.4 65.3 63.8 62.2 60.8 
wG Al T C.EN 90 5~.7 51.5 49. 7 48.0 46.4 
HY e 425 c; 1 67.5 t 5. o 64.5 63. l 62.0 
HYe A24 c;2 tE.S 66. o 65.5 64.0 62.8 
rlY E Ai3 c;3 6E.5 66.7 65.4 63.8 62.6 
TOP COVER <; 4 6'i .4 6E.2 67.0 65.8 64.6 
TILT STRCT c; 5 6(.7 60.6 60.4 60.2 60.0 
HT R CLNTLR <; 6 6t.8 i5.6 71.8 67.l 76.2 
SPACE c;7 -46(.C -46C.O -460.0 -460. 0 -460.0 
ACTUATOR c; s 5E.4 5 E. 6 58.8 58.9 59.0 
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.'\POL LO lC MISSION ANAL 'f-SI S 

- TI~E - TEMPERATURE PROFILE HflURS .vs. DEG.F 

tl.Q,f __________ J.ll1t __ .sJ.a.t.~~-----5J..,J.Q~-----ila.12Q _____ 2I ... t1.Q.Q. ____ 21.&~~ 
VSR 3 1 ;0.3 2 a. a 29. 1 32.7 37.7 
FILLl:R BLK 2 ; 1. 3 2 <;. 8 29.o 32.o 37.5 
\/SR 2 3 .3(.9 2 <;. 6 30.l 34.4 40.2 
ALTH 4 3(.5 2 <;. 3 31.l 37. 7 45.5 
\/SR .l 5 2E.6 - 21.3 29.3 36.3 45.0 
XTRM~ 6 39.5 3€.5 38.5 39.9 41.6 
SUP LF FWC 1 '.:I I. ~ . •"- 33 • .:'. 35.l 39.5 43.4 
SUP LF tiFT 8 3~.o 33.'i 34.2 37.6 41. 7 
SUP KT FwC <; 3C.6 30.9 40.2 50.0 58.6 
SUP RT tiFT IC ~ E .4 28.3 35.7 45.5 55.3 
S HRGuO A C 11 21.6 21.5 37.6 65.0 8 3 .o 
SH ROU C F C 12 lS.1 2 i. l 84.5 130.d 150. 2 
SHRIJU D F R 13 a.1 14.5 63.2 104.9 124. 2 
SHRCuO R F 14 1e.s 22.0 56.2 89.7 108. 4 
S HRl1d 0 l F 15 23.0 22.8 38. l 58.6 71.0 
SHROLJ C TOP 16 l 1. «i le. 7 77.6 . 132.l 158 .2 
SHROUD R A 17 ~ 1. 4 2 5. 7 56.9 83.2 99.3 
SUP RC 18 2i.2 26.6 35.7 49.0 60.2 
SHROUD L A 19 22. 3 23.2 38.4 59.2 7 2 .o 
S HROJ C F L 20 2 ~. l 26.8 45.2 o l. 7 71.8 
SHROUD A L ( l 25.6 25.5 3 7.6 53.7 64.6 
SHFOU C A R 22 2~.1 23.6 36.8 55.0 b8.2 
LEM BASE 23 -2.H..6 -282.2 -285.6 -283.8 -271.8 
Tl T EX F r4 C 24 -11~.6 -117.2 -118. 7 -119.9 -120.9 
TLT EX L FT - c; 

£.; -6, .1 - -67.7 -68.3 -68. 7 -6q.1 
TLT EX AFT 26 -<;4.6 -<;6.1 -97.3 -98.4 -99.2 
TL T ~XT· RT 21 -61. l -67. 7 -68~3 -68.7 -69 .1 
PLT MOCALT 28 6i.l t 5. 8 66.4 66.4 65.0 
PL T A5,A6 2-9 6~.3 64.4 66.0 65.2 63.0 
PL T l\-22 30 6€.4 6<;.2 71.5 69.l 66.7 
Pl T A4 3 l 6 <;. 8 67.6 69.9 70.5 67.2 
?LT ~4 32 6c;.1 6 e. l 70.4 70.3 67.6 
Pl T CE NT ER 33 7C.l 67. 8 70.5 70.9 67.2 
PlT CCNTlR 34 11. 8 1C.l 76.3 73.9 67.4 
PLT A9-l2 35 6 ~. l t 4. 0 65.2 64.6 62.5 
PL T A-14 36 t t. 2 t:4.9 66.7 66.2 63.6 
Pl T A-14 37 6f.5 65.3 -67.0 66.4 6 3.9 
PLT 414 38 6-;. <;l 66.4 68. 3 68.l 65.3 
Pl T ~26 . 3 c; 61.6 6(:. 4 68. 2 67.8 65.2 
PL T A7,A8 4C 66.2 t5.i 66.8 66.3 64.0 
FKEQ MOC 4 l 61.2 t 5. 8 66.3 66.5 65.0 
ALT ssx 42 (:1.2 6 '3. 8 66.3 66.S 65.0 
v.s. ssx 43 7C. l 6?.6 69.9 70.8 67.2 
~MP. Si'I Al3 44 6t.1 t4. l 65.5 66.2 63.6 
AMP .SW A 13 45 6f.7 t4.l 65.5 66.2. 6 3 .6 
~MP.5,- Al4 46 6,.2 t:4.4 65.9 66.8 64.5 
AMP .SW A 14 47 61.2 l:.4.'1 65.9 66 .8 64.5 

. AMP. S w A 14 4d {:f.8 64.5 65.4 66.4 64.2 
AMP .S w A 14 4<; 6 i. l 64.9 65.8 66.7 64.4 
AMP .Sw A 14 50 H.2 tt. o 66.9 68.0 65. 7 
AMP .s~ Al4 ~ l 6€.2 6t.o 66.9 68.0 65.7 
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lNTEGRAT JON Cf Tt-ERMAL 1RANSIEN1S PG~ 1179 

APOLLO 10 MlSSION ANALYSIS 

- TIME - T EM P ER Al UR E PROF ILE HOURS .vs. DEG.F 

~Oi£ ________ JJMf __ 5J~~~-----j1Ll~~-----~1L12Q _____ ~1La~u_ ___ i1.&~Q 
TH Di:T AU ~2 6t.4 63.9 65.7 66. l 6 3.2 
TH Dt:T A 14 ~3 tt.4 (;5.8 67.5 68.5 65 .4 
Th DET A l 'i 54 t E. 5 65.8 67.6 68.5 65 .4 
TH CET A 14 55 e e. 4 65. 8 67.6 68.5 65.4 
LEVEL ER 56 7 1.0 .1c.o 70.2 70.6 69.6 
55(13 AMP 5 57 t4.3 62.8 62.4 62.6 61.8 
~5CB AMP 9 58 t4.4 t3.l 62.6 62.6 61.8 
55CB AMP 9 59 t4.4 63.1 62.6 62.6 61.8 
55CB AMP 9 (;Q t Ii. 4 63.l 62.6 62.6 61.8 
55(8 AMP q t l tt.4 63.l 62.6 62.6 6 l .8 
55CB AMP 7 62 t4.4 63. 2 62.8 63.l 62.5 
55CB AMP 1 . t3 t4.4 t 3. 2 62.8 63.l 62.5 
HYE VSl t4 l4.l t?...6 62.8 63.l 6 2.1 
HY B VSJ t5 t4.l 62.~ 62.5 62.5 6 1. 3 

HY 8 A6T t6 t 3. c; 62.2 62.4 62.6 61.3 
ENO :: T FwC t.1 6£.1 65.2 64.5 64.2 63.7 
SUP KT Fw C 68 62.7 61. <, 62.2 62.4 61.2 
SUP KT MIC 6S 33.7 32.0 31.8 35.0 40.8 
SUP RT AFT 7C t ~. q 62.3 62.6 63.0 62 .o 
t;NC AFT 71 6€.8 6e.1 68.6 68.5 68.4 
SUP L F AFT ;2 t ii. 0 62.4 62.4 62.5 61.2 
SUP LF MIO ;3 49.0 47.2 46.6 47.l 47.6 
SUP L F Fw C 74 45.3 42.9 41.0 39.9 39.8 
FM CASE - ~ ' .. ei.o t 5. 9 65.7 66.0 65.3 
ALT X CASE 16 6t.4 ts. 6 65.2 65.2 64.9 
ALT A MB 11 6;. 3 65.6 66.0 66.7 6 5.3 
CASE A5,A6 18 fL.5 63.7 63~0 62.9 62. 7 
CASE_ A9-12 79 t ~- 6 62.9 62.l 61.9 61. 7 
CASE MBA 14 SC t~., 62.9 62.5 62.6 62.5 
CASE vsx 81 67.7 66.6 66.5 67 .4 66.7 
CAS~ A 7, A 8 E2 t .( • 3 63.6 62.9 62.b 62.5 
WG V::, 2 AFT E3 4E.2 46.9 46.5 48.l 50.4 
wG VSlMAFT €4 t:C.2 59.2 5 a. 3 58.l 58.1 
WG VS2MFWC ES 6C.6 59.5 58.6 58.3 58.2 
WG VS2 F~O 86 4 -4. 2 42.8 41.9 42.6 44.8 
rJG VSlMAFT €7 5c;. 5 5E.6 57.8 58.l 58. 7 

ltlG vs 1 AFT 88 4t:.l 45.l 44.8 47.0 51 .o 
WG ALT MIO 89 5 c; .7 58.6 5 7 .6 57.4 57.7 
WG ALT CfN SC 4~.2 44.l 44.2 47.0 51.1 
HY B A25 c; l fl.4 6C.4 5S.7 sq.a 59.9 
HY e A24 ~2 t:2. a 6C.9 60.l 59.8 59.5 
HYE 423 <, 3 tl.8 6C.~ 5 <i. 7 59.5 59.3 
TOP COVER <; 4 t3.3 62.l 61.2 60.8 60.9 
TILT STR-CT <.; 5 5 <;. 8 59.6 59.4 59.2 59.l 
HT R CCNTLR c;t, ]2.3 69.5 76.l 74.5 66.7 
SPACE c;7 -46C.C -460.0 -460.0 -460.0 -460.0 
ACTUATOR sa 5 <;. l 59.1 59.2 59. 2 59.l 
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APOLLO 10 MISSION ANAL'tSIS 

- TI "1 E - TEMPERATURE PROFILE HOUHS .vs. DEG. F 

WJDi _________ 1.1t:1L_jJ~5~~-----51&52JJ _____ ~aLogg _____ 2aL~2~-----2~~.lQQ 
\/SR .3 l 4~.2 48.q · 54.9 61. 3 68.2 
FI LL ER BLK 2 4~.l 4c;.3 55.9 62.9 70.6 
\/SR 2. 3 4t.8 54.0 61.6 69 • . 7 7-8.4 
ALT IM 4 54.2 63.4 72.9 82.7 q 2 .a 
VSR l 5 54.8 t5.2 75.7 86. l 96.3 
XT RMA 6 44.3 47.9 51.9 56.6 62.2 
SUP l F F~C 7 4 j. 5 52.0 56.9 62.3 6d.4 
SUP LF AFT 8 4l.3 51.5 57.2 63.3 7U.3 
SUP RT FWD 9 ti.5 76. 5 85.4 q4.1 102.9 
$UP RT AFT 10 l~.C 74.9 84.6 93.9 103.1 
SHROU 0 A. C 11 S 5. 2 lC5.l 113.8 121.9 129. 9 
SHROUD F C 12 16C.l 16f:.9 172.4 177.8 183.6 
SHR OJ C F R .13 13 ~ • .3 143.7 151. 5 159.9 169 .o 
SHROU D R F 14 12C.9 131.l 140.1 148.7 157. 3 
S HR:l JC L F 15 Vi.6 €6.7 93.5 J.00.3 107. 5 

· 5HROJD TOP 16 172.5 · . l €2. 2 189.9 197.0 203.9 
S HR□u D R A 17 111.6 122.4 132.3 141.5 150.5 
SUP KC 18 7C.C 7 g. 0 87.7 q6.2 104.6 
S Hf! UJ D L A 19 i:1.3 8<;.3 · 96. 9 104.8 113 .o 
SHROUD F L 20 , 7c;. 4 85 •. 9 92.2 98.6 10 :;. 3 
SHROU C A L 21 1 :? • 4 81 • .5 89.4 97.5 105 .9 
SHR OJD A R 22 1 c; • 4 9<;. q 100.0 1oq.s 119.4 
LEM BASE 23 -238.2 -182.0 -109.3 -39.0 13.8 
TLT EX FWD 24 -121.s -121.2 -118.4 -110.9 -97 .2 
TLT EX L FT ~ C: 

t. ~ -6c;.1 , -68. 3 -65.4 -58.4 -4o.4 
TLT EX AFT 26 -sc;.5 -s0.1 -94. 7 -84.6 -66.9 
TL T EXT RT 27 -6 ': .1 -68.3 -65.4 -58.4 -46.4 
PLT MOCALT 28 66.0 66.l 65.2 66.5 6 7 .o 
PLT · AS,A6 29 l:t. 4 65.4 64.4 68.4 68.0 
PL t A-22 30 7 l. 6 68.3 66.6 72.4 69.4 
PLT A4 ~ 1 7C.O 7C. l 67.7 70.3 10.1 
Pl T 44 ~2 1C.5 1c.o 67.6 70.9 10.1 
PL T CENT ER 33 7(.5 7C.2 67.5 70. 6 10.1 
Pl T CONTLR 34 1t..o 71.3 66.4 75.4 70.9 
Pl T A<J-12 35 6 5.1 64.5 63.4 66.6 66.6 
PL T A-14 36 66.8 66.l 64.6 68.2 68.l 
PL T A-14 37 6l.<; 66.l 64.6 Ms.a 67.8 
PLT Al4 38 6€.3 67.6 65.8 69.0 68.9 
Pl T A26 39 6€.2 67. 5 65.-9 69.l 68.9 
Pl T A7,Ae 40 61.l 66.3 65.2 68.7 68.6 
FREQ MIJO 4 l t:5.<; 66.1 65.3 66.3 67.0 
ALT ssx 42 6:. 8 66.2 65.3 66.2 6 7 .o 
v.s. ssx 43 '1 C. O 7C • .3 67.8 70.l 70.8 
AMF .S w A 13 ~4 65.4 66.2 64.8 66.7 bd.l 
AMP .SW A13 45 t~.4 66.2 64.8 66.7 68.l 
AMF .SW A14 46 l :. c 66. 7 65.3 66.3 68.0 
AMP .SW A 14 4 1 t~.6 66.7 65.3 66.3 68.0 

•AMP.SW A 14 48 6:.3 66.5 65.1 66.3 6 8. 1 - AMP. S w /.114 4 S t:.5 66.5 65.l 66 .2 6 7 .8 
AM f .S W Al4 50 l:t. 8 67.8 66.4 67.4 68.9 
AMP. S ti Al4 51 lt.8 67.8 66.4 67.4 68.9 
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INTEGKAT ION OF Tl-ER MAL TRANSIENTS PGfil 1179 

APOLLO 10 MISSION At\Al Y Sl S 

- TI t"E - TEMPERATURE PROFILE HOURS .vs. DEG.F 

lliJ~£ __________ JlMf __ 5J.&.5.Q-' _____ jJ&52~-----2~~QQQ _____ 2~&Q2Q ____ 2~1QQ 
TH Ot:T A 13 52 6!.7 66.l 64.6 67.2 68.2 
TH Ot: T A 14 53 61.3 68.l 66.l 67.8 69.l 
TH DET Al4 54 61.4 68.1 · 66.l 67.9 69.1 
TH OET Al4 55 61.4 68.l 66.1 67.9 69.l 
LEV EL.EK 56 6~.7 _10.1 69.3 69.3 69.7 
5sce AMP 5 57 l 2. 1 6 3.2 63.3 64.2 66.2 
55ce AMP q 58 61.7 62.4 62.3 62.8 64.3 
55CB AMP -9 59 61.7 62.4 62.3 62.8 64. 3 
55[8 AMP c; 60 61.1 62.4 62.3 62.8 64.3 
~5CB AMP <; l 1 61.7 62.4 62.3 62.8 64.3 
55[8 AMP .7 l2 62.1 63.8 64.2 6 .5 .1 h1 .O 
55[8 AMP 7 63 lt.1 63.8 64.2 65.l 67.0 
rlY E 1/Sl tit l~.2 64.3 64.5 66. l 67 .9 
HYE 1/S 3 £5 !1.9 62.5 62.3 63.4 64.8 
HY e A6T U; l~.5 63.4 63.4 65.2 66.9 
ENC FT FWO 67 6 ~. 5 63.7 63.7 64.0 64.7 
SUP RT FWC 6c ft.4 63.4 63.5 65.3 67.1 
SUP RT MID 6<; 4E.O j6.0 64.5 73.2 82.1 
SUP i{ T AFT 70 l ~. 2 64.3 64.5 66.2 68.l 
ENC AFT 71 6E.3 6 8. 2 68. 1 68.0 68.0 
SUP l F AFT i2 t: 1. <; 62.5 62.3 63.4 64.8 
SUP LF MID 13 4S.7 52.9 55.4 59.0 6 3. 5 
SUP L F FwO i4 4(.6 42.3 44.6 47.6 51. 2 
FM C4S E i5 t~.2 65.9 65.6 65.7 66.8 
Al TX CASE 76 l ~. 1 65.l 65.2 65.3 66.2 
ALTA Mt3 ?1 t ~. 8 66.8 65.9 66.5 67.~ 
CASE A5,t6 78 ft.6 63.2 63.7 64.3 65.5 
CASE A9-12 79 61.6 62.0 62.6 63.l 64.2 
CASE ME A14 EC l:t.8 t3.6 64.2 65.0 66.5 
CASE vsx el l: t. 1 67.8 67.4 67.4 68.9 
CASE A7,A8 €2 U.4 62.8 63.4 64.0 65. 1 
1'G V~2 AFT 83 ~~-4 57.1 60.8 64.9 69. 8 
WG VS.i'.MAFT €4 5E.4 5<;.5 60.6 61.8 63. 7 
WG V52MFwO E 5 5E.4 5<;.3 60.2 61.3 63.l 
WG VS 2. FWC E6 41.7 51.0 54.7 58.6 63 .o 
WG VSlMAFT E7 5~.8 61. 7 63.8 65.9 68. 7 
wG VS l AFT 88 55.t 61.0 66.8 72.6 78.6 
wG ALT MIO 89 5 e. 4 59.9 61.6 63.5 66.0 
we ALT C EN q C ~~-6 6C. 9 66.5 72.3 78.5 
rlY E A25 S 1 tC.5 62.0 63.5 65.1 67.5 
HYB ~24 c; 2 .5<i.5 60.3 60.9 61.7 63.3 
HY e A~3 c; 3 5<;. 7 6C.8 61.<J 63.4 65.5 
TOF COVE~ 94 ll.3 61.9 62.9 64.0 65.5 
TILT STKCT <;5 ss.c 58.9 59.0 59. l 59.3 
HT R CONTLR <:6 '~. 7 71.7 66.5 74.9 7 l. 1 
SPACE <;7 - 46 C. 0 -46C. u -460.0 -460.0 -460.0 
ACTUATOR c; 8 ss.1 59.l 59.l 59. 1 59.l 
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APOLLO 10 MISSION ANALYSIS 

- TI fi'E - TEMPERATLRE PROFILE HnURS .vs. DEG.F 

~o~f _________ 1.1ttL_.ifJl2~-----5~£zQg_ ____ s~..z2Q_ ____ 3aL~QL ____ iLllQ 
VSR 3 1 ;5.6 €3.3 90.0 93.9 96.8 
flllt:R BLK 2 7E.5 E6.7 95.9 99.4 101.5 
VSR 2 3 81.3 <;6.1 " 101.0 102.7 10:3 .5 
ALT I '-1 4 IC 2. 5 111. 7 115.1 114.7 114.0 
VSR l 5 105.7 114.2 ll8.l 118.2 117 .6 
XTPMA 6 67.9 73.8 79.0 82.6 85.5 
SUP L F FW C 1 15.C €1.7 85.5 88.2 90.8 
SUP L F A FT 8 11.5 E4.7 90.5 93 .1 94.8 
SUP RT FWD <; 111.4 . 119. 4 114.8 113.3 112. 5 
SUP RT AFT lC 111.6 119.2 118.5 118 .2 117 .3 
SHROU C A C 11 131. C 143.6 154.6 146 .1 141.4 
SHROU 0 F C 12 . lE~.4 1<;5.3 141. 8 123.9 120.0 
SHROUD F R 13 11,.a 186. l 154.7 14~.6 140 .1 
SHROUD R F 14 It~. 4 112.9 147. 3 135.4 130. 5 
SHPOU D L F 15 115.0 122.8 116.7 111.6 110.3 
SHHOi.Jll TOP le ~1(.7 217.l 174.l 152.4 143. 3 
SHROUD R A 1 7 15t.7 166.2 142.l 134.l 130.3 
SUP RC 18 11~.() 121.1 118.l 114.5 113.0 
SHROUD L A 19 1 t 1. 5 12c;.a 123. 3 116. 9 114.4 
SHrOU 0 F L 20 llt.4 us. 7 109.2 107.0 107. 2 
S HRniJ 0 A L 21 114. 3 122.6 121. 5 117.5 115.8 
SHROU C A R 22 12€.3 136.3 134.4 129.l 126 .4 
LEM BASE 23 5C.7 78.3 194.5 203. l 209 .9 
TLT EX F~C 24 -7 E. 6 -57.l -16.7 30. 3 62.7 
TLT EX L FT 25 -.:1.1 --l't.4 19.0 55.0 76.3 
fl T EX A FT 26 -43.6 -17.6 31.6 84.d 116.3 
TLT EXT RT 21 -31.l -14.4 19~0 55.0 7o.3 
PLT 1'-\0CAL T 28 61.3 6E.O 6c;. 0 70.3 7 l. 7 
PlT 'A5,A6 29 6t.7 10.0 71.7 73.4 74.9 
PLT A-22 30 6G.3 6G.9 11.0 72.3 13.b 
PL T A4 31 1 C. 1 .7 c. 3 71.3 72.5 7 3. 8 
PL T A4 32 7(.1 7C.4 71.3 72.6 74.0 
PL T CENTER 33 6<3.~ 7C.l 71.0 72.3 73.7 
PLT CCNTLR 34 6t.<:l 6 <;. 2 70. 3 71.8 73.3 
PLT Ag-1~ 35 67.2 68.4 70.0 71.8 73.6 
PL T A-14 3f 6t.3 6G.4 70.9 72.5 74.2 
i>L T A-14 37 6E.C o e. 9 .70.4 12 .o 73.7 
PL T -H4 38 68.8 6 c;. 5 10.1 72.2 7 3 .9 
Pl T ;\26 3 g 6<;.C 6 c;. 7 71.0 7 2. 5 74.2 
Pl T A7,AE 4C 6 c;. l 7C.2 71.7 73.3 7 'j .o 
FREC MOC 41 61.3 67. g 68.9 10.2. 7 l .6 
ALT ssx 42 61.3 b 1. 9 68.9 70.l 71.5 
v.s. ssx 43 1c.1 70.3 71.1 72.3 73.7 
AMP. S w Al3 44 6L3 6 <:. 4 71.0 72.6 74.2 
AMF. ::i~ A 13 45 6E.3 69.4 71.0 7?..6 74.2 
AMP .S w A 14 46 68.l 68.8 70. 1 71.7 73.3 
AMP .S w A 14 41 6E.l 6€.8 70. l 71.7 7 3.3 

·AMP .Sw A 14 48 6t.2 6 C3. 0 70.4 72.0 73.7 - AMP .Sw A 14 4g t1.9 6 e. 6 69.9 71.5 73.2 
AMP.SW Al4 50 6<;. C 6 c;. 5 70.6 72.l 7 3 .6 
AMP. SW Al4 5 l 6c;.o 6S.5 70.6 72.l 73.6 
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APOLLO 10 MISSION ANALYSIS 

- TIME - TEMP ERATLRE PROFILE HOURS .vs. DEG.F 

t:m~£ __________ 11~~--s~~J~~-----2~42QQ _____ j~~a2.0 _____ ~aLl~~-----2~J2Q 
TH OET A 13 ~2 6£. 4 6c;.6 71.2 72 .9 74.5 
Tti DET Al~ ~3 6€.8 6c;.4 70.5 12.0 7.3.6 
TH DET A 14 54 6S. 8 69. 4 70.5 72.0 73.6 
TH OET A14 55 6E.E 6S.4 70.5 12.0 7 3.6 
LEVE'- ER 56 6<;.6 . 6S. 6 69.8 70.3 71.0 
:iSCB AMP 5 57 67.5 6 c;. l 70.9 72.9 74. 7 
55CB AMP g 5E t!.3 66.5 68. 0 69.8 7 1.6 
55(8 AMP g 59 t:.3 66.~ 68. 0 69.8 71.6 
55(8 AMP c; 60 t!.3 66.5 68.0 69.8 71.6 
55[8 AMP g 6 l t:.3 66.5 68.0 69.d 7 l .6 
55CB AMP 7 62 t. E. 4 6 <,. 9 71.6 73.5 75.3 
55CB AMP 1 t3 6€.4 6Cj. 9 71.6 73.5 75.3 
HYe VSl t4 6S.2 7C.9 12.1 74.6 76.3 
HYB VSJ l5 t. 5 • 7 6 7. l 68.8 70.o 7 2. 5 
HYE AbT 66 6€.2 6<;.9 71.9 73.ti 75.6 
ENC FT FWC 67 E ! • 5 66.4 67.S 68.8 70.l 
SUP tH F\110 f: 8 bt.4 1 c. 2 72.2 74.1 75.9 
SUP KT MID 6<; c;ic. g <iS.6 106.5 109.8 111.1 
::,UP RT AFT 7C 6<;.5 11.2 7 3.,0 74.8 76.6 
ENC AFT j 1 bE.C te.o 68. 0 68.1. 68.2 
SUP LF AFT 12 65.8 6 7. 2 68.9 70.7 72.6 
SUP LF MID 13 61.6 72.0 76,6 80.6 8 3.8 
SUP L F FWD ;4 55.3 6(. 0 65.0 69.9 74.4 
FM CASE ;5 61.3 61.9 68. 8 69.9 71. 2 
AL TX CASE 16 61.C 67.7 68.6 69.8 71.0 
ALT A MB 77 6€ .2 68.8 69.8 71.0 72.3 
CASE AS., A6 78 6(:.8 68.1 69.6 71.0 72.5 
CASE Aq-12 19 t. ~. 5 66.8 68.3 69.7 71.2 
CASE MEA14 SC 61.9 6<;.3 70.8 12.2 7 3.6 
CASF. vsx 81 6S.4 6 c;. 8 70.6 71.6 12.a 
CASE A7,A8 €~ 6l.5 61.9 69.5 71.0 7 2.6 
l'IG VS2 AFT €3 1 '1. 6 79.6 83.4 85.4 86.9 
wG VS ~MAFT E4 l:!.8 67.9 10.2 72.2 74.2 
WG VS2MFWC E5 t~.<; 67.0 69.2 71.4 7 3.5 
.-JG· VS2 FwD E6 67.8 72.9 78.l 82 .1. 85.l 
WG VSlMAFT' €7 1 l. 5 74.2 76.8 78.9 80.6 
WG VS 1 AFT 88 E '1. : 8S.9 q4.1 95.9 96.8 
WG ALT MIO 8 g 6€.7 71.6 74.4 76.7 78. 7 
WG ALT C_EN c;c E '1 • 8 <;C.8 94.5 95.6 96.3 
HY e A25 Sl {: c;. 8 72. l 74.4 76 .6 78.4 
HYE A24 S2 t Li. G 66.6 68.6 70.7 72.6 
HYE A23 <; 3 61.c 6 <;. 9 72.4 74.7 76.7 
TCP COVER <; 4 67.2 6 <;. 1 71.2 72.9 74.6 
TILT STRCT g5 5S.6 6C.O 60.4 60.9 61. 5 
HT R CONTLR ': {: 68.9 6 <;. 1 70.3 71.7 7.3.2 
SPACE S7 - 46 C. 0 -46G.O -460.0 -460. 0 -460.0 
ACTUATOR sa 5S.l 5S.l 59.2 59. 4 59.5 

-
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INT EGk AT ION OF Tt- ER t-lAL lRANSlENTS PGfll 1179 

1\1-'ULLO 10 MISSION ANAL VSI S 

- TIME - TEMPERATURE PROFILE HOURS .vs. OEG.F 

tHJJ:.f __________ JlM.f __ 5.,e,.!,Q.C _____ 5.f.L!t.C2 
VS K j l sc;.4 '1<;.7 
FILLER BLK 2 10;.2 103.5 
VSR 2 3 104.3 lC4.4 
ALTIM 4 11 .;.6 113. 5 
VSR .l 5 117.0 116.9 
XT RMA 6 8 S. l SE.4 
SUP LF FWD 1 c;;.2 S3.5 
SUP LF AFT 8 St.3 <;6.5 
SUP KT FWD 9 112. 0 · 112.0 
SUP RT AFT lC 116.t 116. 5 
SHRC1U C A C 11 }3q.2 13 c;. 0 
5 HROU D F C 12 · 11~.7 llS. 7 
S HF<OU D F R 13 139.6 139.6 
S HR OU C R F 14 128.l 127.8 
SHROUC L F 15 110.2 .l l C. 3 
SHROJ C TOP 16 138.2 137.7 
SHROIJ D R A 17 12 a. 1 127.9 
SUP KC 18 112.6 112.b 
5 HR OU C L A 19 113.3 113. 2 
5 HR :1U C F L 20 1C E. l 1C8.3 
ShROU C A L 2 1 11 !. 2 115.l 
S HROU C A R 22 124.1 124.5 
LEM tlASc 2J ~ 11.4 21 e. 4 
fl T t:X FwD 24 E~.2 86.3 
TLT EX L FT 25 e c; • 3 gc·. 6 

TLT t:X AFT 26 134.8 136. 5 
TL T cXT RT 27 Sc;. 3 90.6 
PL T r10[ALT 28 1;.2 73.3 
PLT A5,A6 29 H. 5 76.6 
PL T A-2~ 30 1~.c ''5. 2 
PLT A4 31 1 ~. 3 75.5 
PL T A4 ~2 1~.4 75.6 
PL T CENT ER '.l • 1 ! • l I 5. 3 
PLT CLiNTLR 34 1~.9 75.l 
PLT A9-l2 35 7!.4 75.6 
Pl T A-14 36 1!.9 16.l 
PL T 4-14 37 7~.4 15.6 
PL T 414 38 ,~.5 15.7 
PLT A 2 6 3 <; l!.8 76.0 
PLT \7,AE 40 1 t.. 7 76.9 
FREQ MOD 4 j i ! • C 73.2 
ALT ssx 42 1!.0 73.2 
I/. s. ssx 43 1~.l 1 'i. 3 
AMP .Sw Al3 44 1~.7 7 5. <, 

~MF .Sw AU 4~ i~.1 15. 9 
AMP .Sw .A 14 46 ;~.o 75.2 
AMP .SW A14 41 ,~.o 15.2 

- AMP .S ~ A 14 48 ,~.3 15.5 
AMP. S w 114 4g 1 L • 9 15.l 
AMP. S v-J ti 14 50 1~.2 75.4 
AMP .Sw A 14 5 l 7 ~. 2 15. 4 
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INT EGRAT JCN OF THERP,,,AL lRANSIEN TS PGP,, 1179 

APOLLO 10 MISSION ANALYSIS 

- TIME - TEMPERATURE PROFILE HOURS .vs. OEG.F 

~O~L _________ Jj~f--i~~~Q.o _____ s~£~~~ 
TH DET Al3 52 76.0 76.2 
TH CET A 14 53 ;s.2 15.4 . 
TH DET A 1 ~ 54 15.3 15.5 
TH DET A 14 55 1!.3 15.5 
LEVEL.ER 56 71. 9 . 72. 0 
55CB AMP 5 51 1t.3 16.5 
55(8 AMP 9 58 1.!. 4 73.6 
55(8 AMP q 5g l2.4 73.6 
55(8 AMP 9 60 ;~.4 73.6 
55[8 AMP q (: 1 13.4 73.6 
55(8 AMP 7 t2 71.0 77.L 
55(8 AMP 1 t3 11.0 11.2 
HYB VS l t4 78.0 78.2 
HY B VS 3 t5 1~.3 74.5 
HY B A6T E: f 11.2 77.4 
'ENC FT FWD 61 11.5 71.7 
SUP RT FWC 68 1 i. 5 11.1 
SUP RT MIC 6<j 11 1. 6 111.6 
SUP RT AFT 7C 1s.2 7E.4 
ENC AFT 7 1 6E.4 68.4 
SUP LF AFT 12 ,~.4 74.6 
SUP Lf MIC 73 Et. 5· €6.8 
SUP Lf FWD 74 H. 5 78.9 
FM CASE ;5 1£.6 12.8 
AL TX CASE 76 7£.3 72. 5 
Al TA MB 77 1~.1 73.8 
CASE AS,A6 7€ 1;. <) 74.1 
CASE A9-12 19 12.1 72.8 
CASE' MBA 14 so 14.9 75. 0 
CASE vsx 81 ,~.o 74.2 
CASE A7,A8 82 7~.1 14.3 
WG V S2. AFT €3 8£.3 sa.s 
WG VS2MAFT 84 lt.l 76.3 
WG VS2MFWO E 5 ,!.4 75.7 
WG · VS 2 F.i D E6 E i • l: · 87 .9 
wG VSlMAFT · E7 E £. 1 82.3 
wG V51 AFT EE S 1. 4 ~7.5 
WG Al T MIC 89 ac.4 SC.6 
WG ALT CEN c; C 96.9 c;,.o 
HY t: A25 c; l sc.o so.2 
HY 8 A24 c;2 ,~.6 74.8 
HYE A23 g .3 H .• 4 78.6 
TOP COVER c;4 H .1 76.j 
TILT STRCT c; 5 tc.l 62.2 
HT R CONTLR <j6 ; 4. 8 75.o 
SPACE c;7 -46C.C -460.0 
ACTUATOR c;a 5<_;. 8 5 <;. 8 

-
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INTEGKAT IGN OF Tt-ER~AL 1RANSIEN1S PGM 1179 

APOLLO 10 MISSION A~AL YSI S 

- TI~E - TEMPE~All.JRE PROFILE HOURS .vs. DEG.F 

.:Hl.CL ________ Jj~.f __ .5,S~.Ofl _____ 5,a.,1!.0 _____ j~A-2QQ ___ Ja.a2.2.Q_ __ lla,~.Q 

VSR 3 1 Cj~.7 101.9 104.4 l.07.0 109. 3 
FILLER BLK ~ 102.5 1C5.l 107. l 109.4 11 l .8 
vs~ 2 3 104.4 ·1C5.3 106.8 108.7 110.8 
Al TIM 4 1 l::. 5 113.6 114.4 115.6 117. 3 
VS!< i 5 116.9 llf.7 117 .0 117.8 119 .o 
XTFMA 6 EE.4 91. 0 94.5 98.4 10 2. 4 
SUP L F FW C 1 Cj;.5 S5.7 9 8. 5 101.4 104. 3 
SUP LF AFT € st.s <: E. l 100.4 l 03. 0 10 5 .9 
SUP RT FWC g lli.C 112.0 112.4 113.3 114.4 
SUP RT AFT 10 1 u. 5 116. 2 116.3 116.9 117.9 
Sh l<flU C ti C 11 13c;.o 13 a. 2 138.0 138.3 138.9 
S HfcOU L F C 12 11~.7 11c;.8 119.9 119.5 118.2 
S ~~Llu C F R 13 13q.6 13<;.9 140.2 140.l 138. 7 
S hRCU 0 R F 14 U 1. 8 12t.5 12 5.3 124.4 12 3.5 
SHRDU 0 L F 15 llC.3 llC.5 110.8 111. l 11 l. 3 
St-fcOJC TOP 16 131. 7 134.2 130.4 126.7 12 3. 1 
S t-FOU 0 R A 17 121.q l2t.5 125.2 124.3 123 .6 
SUP RC 18 11~.t 112.7 113.l 113.5 113.7 
SH ROu 0 L A 1 c; 11 ;. 2 112.6 112 .3 112.2 112. 2 
St-FOUL F L 20 tc e. 3 1cs.2 110.3 111.3 112. l 
St- ROJ C A L 2 1 11 5. l 115.0 115.3 115. 9 116. 7 
SHROUC A R 22 12'. 5 123.5 122.0 122.6 122 .0 
LE Pf BASE 23 ~J€.4 225.7 232.7 238.4 239.2 
TLT EX FWC 24 Et.3 s e. 9 109.6 117.4 122. 3 
TLT EX L FT ~ C: 

'- - sc.t SE.4 105.3 110.7 114. 2 
TLT t: X A FT 26 l3l:. 5 141. C 155. 9 162.6 166 .a 
TLT EXT . RT 21 9 C. l: se.4 105.;3 110.1 114. 2 
Pl T MOCALT 28 13. 3 1t.0 80.8 84.8 88. 7 
PLT ·•l5,A6 29 H.6 82.4 86.6 90.5 94. 3 
PL T A-22 30 1 ! • 2 E3.7 88.6 93.2 97.4 
PLT A4 ~ l 75.5 El.6 87.7 93.1 97.8 
t>LT A4 '] ~ - '- 1!.6 62.4 88.5 93.ci 98.6 
PLT CENTER 33 ; ! • 3 82.l 88.3 93.6 98.4 
PLT CCNTLR 34 1!.l E 8. 4 95.5 100.6 105.1 
PLT A9-l2 '] C: i!.6 e 1. o 85.7 9C.0 94.2 
Pl T A-14 3l: li.l 82.3 87.6 92.3 96.6 
Pl T A-14 31 1!.6 €1.8 87.0 91.7 96.l 
Pl T .A 14 3€ 1 ~.; 82. 0 87.6 92.6 97.2 
Pl T A2b 3S H .o €2.l 87.5 92.4 96.9 
PL T A7,A8 40 ii .G E2.7 87.6 92.l. 96.5 
FREQ MOC L 1 1~.2 7f.4 80.4 84.3 88.3 
4L T ssx ~2 l ; • 2 H.4 80.3 84.3 88.2 
V. S. ssx 43 i!.3 El.2 87.4 9L.8 9 7 .6 
AMP.SW Al3 44 ;!.9 SC.l 84.7 88.7 9 2 .6 
AMP.SW Al3 45 ; ! • c; 8(.1 84.7 88.7 92.6 

AMP. 5 r-i A 14 46 ; ! • 2 7S.3 84.6 89.5 94.0 
AMP.SW Al4 47 1!.2 7S.3 84.6 89.5 94.0 

·AMP.Sw A 14 48 1!.~ 1c;.6 85.0 89.9 94.4 - AMP. S rl A 14 4S 1 ! • 1 7 c;. 1 84.4 89. 3 93.8 
.:\MP. $W Al4 5C 1!.4 1c;.4 84.8 89.9 94.5 
AMF.SW A 14 ~ l 1!.4 7'i.4 84.8 89.9 91t.5 
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lNTEGRAT ION OF n-ER MAL lRANSIENlS PG~ 1179 

APOLLO lC MISSION At\ALYSIS 

- T I fl F - TEMPERATURE PROFILE HOURS .vs. DEG.F 

i:iOJ;f_ ________ Jlt.1f __ ,il~~.c~ _____ S..tl.a!2.5.Q _____ i~.1.2UQ _____ !Hl.1..~2Q _____ i~i~Q 
TH DET AU I; ~ ., '- 1E.2 8 C. q 85.4 89.4 9 3. 2 
Th O::T A 14 ~3 1!.4 EC.4 86.l 91.2 9 5 .9 
TH OET A 1-4 ~4 1~.5 8C.5 86.2 91.3 96 .o 
H· D.tT Al-4 55 1!.5 sc.s 86.2 91.3 96.0 
LEV~Ltl{ 56 12.0 74.l 77.4 81.0 84.9 
5 5 Ce AMP 5 51 H. 5 1e.1 81.9 85.2 8 8.4 
55Ce AMP q 5€ 1 ~. 6 75.9 . 79.3 83.0 8o.7 
55(8 AMP q 5 <; 1~.6 15. <:l 79.3 83.0 86.7 
55CB AMP <; 6C ; ; • 6 15.9 79.3 83.0 86.7 
55CB AMP c; 61 1 '.!. 6 75.G 7'1.3 83.0 86.7 
55 C l3 AMP 7 62 11.2 7 c;. j 82.6 86.2 89.8 
'.:>5(8 AMP 1 t 3 11.2 1c;.3 82.6 86 .2 8~.8 
HY e VS l E4 7E.2 ei. 0 84.6 88.4 92.l 
rlY e VS 3 t5 1 -4. 5 n.s 81.2 85.0 88.8 
HY e 46T 66 11.4 8C.3 83.7 86.9 90.2 
END FT FWC 67 11.1 73.4 75.8 · 78.7 81.8 
SUP RT Fw C 6E 17.7 sc.s 83.8 87.l 90.3 
SUP RT MIC f<i 111. 6 111.8 112.1 112.6 113 .4 
$UP RT AFT 7C 7E.4 €1.2 84 ·.8 88.5 9 2. 2 
t:NC AFT 1 1 6€.4 6 e. 1 69.l 69.o 70.3 
SUP L F AFT 12 14. 6 71.6 81.3 85.0 88.8 
SUP L F MID j 3 e E • 8 8G.7 93.5 97.2 100. 7 
SUP L F FW C j -4 7E.<; 62.2 85.7 89.0 q 2. 2 
FM C 4S E 15 1~.c 74.9 78.3 82. l 86.0 
AL TX CASE 76 1~.5 74.2 11.0 80.4 83.9 
ALTA MB 77 i;.8 7 6. 7 80.9 85.0 88.9 
CASE A5,A6 78 7 -4. 1 .~.6 . 77~9 80.8 84.0 
CASE A 9- 12 7S 1~.8 7-4. 3 76.5 79.2 82.3 
CASE MEA14 80 1~.o 16.6 79.2 82 .2 85.5 
CASE vsx S 1 7 -4. 2 7t..5 so.a 85.3 89.7 
CASE A 7, AB E.t 1<.3 . 15. 7 77.9 80.7 a 3 .a 
WG Vj2 AFT E3 cE.5 sc.a 92.4 95.l 98.0 
WG VS 2MA FT E4 H.3 1 e. 1 80.9 84.0 8 7 .4 
wG VS2MFWC ES ,~.7 71.5 80.3 83.5 86.8 
wG VS 2 FW C E6 €7.9 ac;. c, 92.4 95.l 97.9 
WG VSlMAFT E 1 E,.3 83.7 85.9 88.7 91.8 
WG vs 1 AFT 88 c; 1. 5 SE.a -99.2 100.9 103 .o 
w'iG ALT M IC 89 8 C. t. 82.0 84.0 86.3 88.8 
WG ALT C_EN <;C s,.o c; 7. 7 99.0 100.1 102.s 
HYE A25 'i l ac.2 Sl.8 84.4 87.3 90.6 
HYE A24 q2 7 -4. 8 H.8 1'1.1 83.0 86.5 
HYE A2J S3 7E.6 dC.3 82.7 85.3 88.0 
TOP COVER <;4 1 t. 3 11.6 79.0 80.5 81.9 
TILT STRCT G5 f,.2 t2.8 63.5 64.3 65.2 
HTR CLNTLR S6 1!.C e,.9 95.1 100.3 104.9 
SPACE c;-, -46C.O -46C.O -460.0 -460 .o -460.0 
ACTUATOR c; 8 5 c;. 8 6C.O 60.3 60.7 61. l 
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INTEGRAT JCN OF H-ERMAL TRANS.I EN 1 S PGfo' ll 79 

APOLLO lC M lSSION ANALYSIS 

- TI~E - TEMPERATURE PROFILE HOURS .vs. DEG.F 

tl~L£ _________ JlMf __ s1~~J~ 
VSR 3 l llC.l: 
FI LL ER BLK 2 113.2 
VSR 2 3 11 i. l 
.i\L TIM 4 llE.4 
vSR t 5 11c;.c; 
XT R~1 A 6 1 O t. E 
SUP L F FW C 1 lOt.C 
SUP L F AFT 8 lC 1. 7 
SUP RT Fwi1 C 9 115., 
SUP RT AFT 10 118.t 
Sh FOU C A C 11 }3<;. 3 
SH~OIJ D F C 12 111.1 
S HROLJC F R .13 u,. s 
S HROU C R F 14 12,. q 
SHI-OUO L F 15 1 1 1. J 

· St, f. Ou D TOP 16 12 C. 8 
S H}<O'J D R A 17 121.2 
SUP HC 18 113.8 
S HRCJJ C L A lC:l lli.3 
S HROU C F L 20 ll2.4 
S H~OU C A L 21 117. 3 
SHfcOJC A R 22 123.0 
LEM BASE 23 23q.2 
TLT ::X FWC 24 12<.C 
fLT EX L FT ~ r:: ,~ 11 !. 4 
TLT EX AFT 26 ltE.0 
TLl EXT. RT 27 ll~.4 
PLT MOCALT 28 c; 1. 1 
PL T ·A5, A6 29 c;i. 6 
PLi A-22 :o 9(j .. q 
PL T 44 3 l lCC.5 
PL T I\ 4 32 101.3 
PL T CENT ER 33 1 0 1. l 
PL T CONTLR 34 1c1.1 
PLT A9-l2 35 cu.6 
PL T 4-14 36 '-i c;. 1 
PL T ~-14 37 <; E. 6 
PL T Al4 38 ss.a 
PLT ~26 39 c; <;. 5 
Pl T A 7, A.8 40 c;c; • G 
FREQ MOC 4 1 SC.7 
Al T ssx ~2 'i C • 6 
v.s. SSX 43 lOC.3 
AMP .S\ol Al.3 44 c; ~ • 8 
AMP.SW Al3 45 S4.S 
AMP.Sw A 14 46 SE.t 
AMF.SW .A l 4 47 <;t.6 

·AMP.SW .A 14 48 St.9 - ~MP .SW .A 14 4 C, St.4 
AMP. S 1-j .A 14 5C c;;.2 
~MF.SW A 14 51 <; 1 • 2 
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INT EGR AT ICN OF T~ ER MAL lRANSlENlS PG'4 1179 

APOLLO 10 MISSION ANAL Y.S1 S 

- TI~E - TEMPERATURE PROF ILE HOURS .vs. OEG.F 

~QLf __________ Jl~! __ sJ~tJ~ 
Th Dt:T A.13 52 9~.5 
Th DET A 14 ! 3 9€.6 
TH DET A 14 54 <H. 7 
Th DET A 14 55 c; e. 1 
LEVELER 5t Ei.3 
55(8 M-1P s 57 SC. 4 
j5Ce AMP g 58 ec;.c 
ssce .AMP 9 5S ec;.c 
55CB AMP <j 60 E'i .C 
55(8 AMP 9 t l ec;.o 
55(8 AMP 1 t2 g,.l 
55(8 AMP 1 t3 s2.1 
HYe VSl t4 S4.4 
HYE VS3 l5 Sl.l 
HYE AbT 66 <,,. 2 
ENC FT FWC 67 e;.a 
SUP KT FWC 68 g '. 3 
SU F RT MIC 6S 114.C 
SUP KT AFT 1C <; ~. 5 
ENC 4FT 7 l .1 C. 1 
SUP L F AFT 12 91.1 
SUP LF MID 13 IC,. 7 
SUP L F F~D 14 S Lt. l 
FM C~SE j s 8€.3 
ALTX CASE ie St.l 
ALTA MB 1 7 <; 1. 2 
CASE A 5., A6 78 E ! • c; 
CASE ,Ag-12 7q E Lt. 2 
CASE MEA14 ac E1.6 
CASE vsx 81 <; 2. 3 
CASE A7,A8 82 e~.a 
wG VS "2. AFT 83 sc;.e 
WG VS2MAFT 84 8 c;. 5 
flllG VS2MFWD e 5 ec;.o 
WG VS 2 FWC E6 <i«;.5 
WG VS IMA FT · E7 S!.6 
W G VS l AFT ES lC't.4 
wG ALT MIC as c;; C. 4 
wG ALT CEN c; a lC't.l 
HY e A25 <; 1 S 2. t 
HYE 424 g2 ae.t: 
HYE A2J <j 3 ec;.a 
TOP COVER <;4 8.2.8 
TILT STRCT ~~ l: ! • 7 
HTR CCNTLR «;6 IC,. 4 
SPACE S7 -46C.C 
ACTUATOR sa t 1. 3 

-
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INTEGKATION OF TI-ER"4AL lkANSIENlS 

APOLLO lC MISSIO~ ANALYSIS 

TI~E - TEM~ERATURE PROFILE 

PG"' 1179 

HCURS .VS. OtG.F 

~o.o.E __________ 11t:1f. __ 5.e .. t.J.0 _____ 2.6 ... t2.Q _____ 2~.L1011 _____ 2a.L12.Q _____ 2aaao.Q 
VSR J l 110.t 111.3 ' 112.4 112.6 111.6 
FllltK BLK 2 11;.2 114.0 115.7 116.5 116.3 
VSR 2 3 112.l 1·12.9 114.6 115.b . 115;6 
ALTI1 4 11€.4 llG.l 120.3 120.9 120.5 
VSR l 5 119.~ 12C.4 121.6 122.L 12i.o 
XTR ~ A 6 104.8 lCt.2 108.8 110.5 110.9 
SUP L F FwC 7 · lCt.c 1C7.0 108.8 109.6 109.2 
SUP LF AFT 8 101.7 1C€.8 110.9 112.l 112.4 
SUP {T FWD g 115.2 115.6 116.4 116.5 115.9 
SUP ~TAFT 10 118.t llG.l 120.0 120.b 120.4 
SHR OU C AC 11 139.3 lJS.6 140.0 139.8 139.1 
SHP OU C F C 12 111.1 .116.2 113.l 109.O 104.1 
SHRO,JC FR 13 131.~ 136.5 132.4 -127.0 119.9 
SHROUC R F 14 122.G 122.6 121.2 119.2 116.4 
SH H1U O L F 15 11 1. ~ 1 .11. 3 11 O. 8 l 09. 6 10 7. 5 
SHl<OdC TOP 16 12c.a 119.4 115.8 112.l 108.l 
SHFnuc RA 17 12;.2 122.9 122.1 120.8 118.8 
SUP ~C 18 11~.8 113.7 113.l 111.9 10~.9 
SHRnJ C L A 19 112.3 112.3 112.0· 111.3 1oq.a 
SHR O·JC FL 20 112.4 112.5 · 112.2 111.1 109.0 
SHP OJO AL 21 lll.3 111.7 · 118.3 118.3 117.6 
SHR OJO AR 22 123.0 123.2 123.4 123.l 122.2 
LE~ ~ASE 2; 239.2 231.2 229.2 215.0 195.8 
TLT EX FWC 24 124.C 124.6 123.2 118.5 109.7 
TL T ~ X L FT , 5 11:. 4 1-1 5. 7 114. l l 09. 7 10 1. 7 
TLT :X AFT ~b lte.c 16E.3 165.9 159.9 149.3 
TLT ~XT RT 27 11:.4 115.7 114.l 109.7 101.7 
PLT ~UCALT 28 91.l g1.6 93.0 94.4 95.6 
PLT ~5,A6 29 . S6.6 S5.4 95.8 q6.9 98.0 
PLT ~-22 30 S~.~ S6.5 q6.4 97.0 97.7 
PLT ~4 31 lOC.5 l0C.O 99.0 98.8 99.0 
PLT 44 32 101.3 lCC.l 99.2 99.0 99.2 
PLT S ENTER 33 101.1 1cc.1 98.9 98.7 98.9 
PL T CONTLR 34 1C1.7 102.2 98.2 97.9 98.3 
PLT ~9-12 35 St.6 S5.9 96.5 97.5 98.5 
PLT A-14 ·36 ss.1 se.1 98.o qe.o 99~3 
PLT ~-14 i7 SE.t Sl.6 q7.7 98.3 99.0 
PLT 4 14 38 QS.E . S8.8 98.5 98.8 99.4 
PLT ~26 3G SS.5 SE.5 98.5 98.9 99.4 
PLT ~7,A8 4C gs.c SE.a 98.4 99.u 99.7 
FRE Q MUD 41 9(.7 Sl.4 92.9 94.2 95.5 
ALT SSX 42 9C.6 91.3 92.8 94.2 95.4 
V.S. SSX 43 lCC.3 lCC.O 99.0. 98.8 99.0 
AMP.SW Al3 44 94.e S5.3 95.4 96.3 97.4 
AMP.S ~ Al3 45 S4.€ S5.3 95.4 96.3 97.4 
AMP.SW ~14 46 St.£ Sl.4 97.7 98.l 98.7 
AMP.5w Al4 41 St.6 S7.4 97.7 98.l 9d.8 
AMP.jW Al4 48 St.9 Sl.7 98.0 98.4 99.l 
AMP. S~ Al4 49 St.4 Sl.2 97.7 98.2 9d.8 
AMP.SW Al4 50 Gl.2 se.1 98.5 98.8 99.3 
AMP.S w Al4 51 Si.2 SE.l 98.5 98.d 99.3 
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INTEGRATION OF Tt·ERMAL 11<.ANSIENTS PGM 1179 

APOLLO lC MISSION ANALYSIS - TIME - TEMPERATURE PROFILE HOURS .vs. OEG.F 

~OD£ __________ ll~f _ _,2~~tJ~----~ja~~2Q _____ 2a~1wi ____ 2a&I2Q _____ 2lla.liQQ 
TH Dl:T Al3 52 S!.5 c; 5. 6 95.5 96.5 97 .6 
TH DET A 14 :3 SE.t c;c;.o 98.6 98.8 99.3 
TH □ ET Al4 54 SE.7 · c;c;.o .98.6 98. 8 ' 99·.3 
TH Dt:T Al4 55 c; E. 1 9 c;. 0 98.6 98.8 99.3 
LEVEL. ER :6 E1.3 6E.5 90.6 92.2 93.6 
55CB .AMP 5 51 9 C • 4 91.6 93.3 94.9 96.3 
55CB AMP 9 :S 8 c;. C 9C.4 92.7 94.5 96.l 
55(8 AMP. G 59 l:l c; • C 9C .4 92.7 94.5 96.1 
55CB AMP 9 lO E c;. C 9C.4 92.7 94.5 96. l 
55 CB .AMP 9 t 1 l:l <;. 0 9C.4 92.7 94.5 9o.l 
55CB AMP 7 62 c;".l 93.4 95.7 97.3 98.6 
55(8 AMP 1 l3 . c; "• l 93~4 95.7 97.3 98 .6 
HY e VS l t4 S4.4 <;5.3 96.9 98.3 99.5 
HY B I/ S 3 t: <; 1. l 92.1 93.9 95.6 97.l 
rlY e A6T l:l: <;". 2 _cn.9 94.3 95.7 97.1 
ENC FT FWD 67 E~.e es.1 87.9 90.2 92.2 
SUP RT FWC 68 <,; of • .! S3.l 94.4 95.4 97.3 
SUP RT MID c <; 114.C 114.3 115.3 115.9 116.0 
SUP KT AFT iC 94.5 95.4 97.1 98.5 99.7 
ENC 4 FT 1 1 1'C.l 71. 0 71.7 72.4 73.2 
SUP L F AFT 12 91.l 92.l 94.0 . 95.6 97.1 
SUPLFMID i 3 10".7 l 03. 7 105.2 106.2 - 106 .0 
SUP L F FWD 14 <; 4. l c;s.2 98.0 100.4 10 2. 3 
FM CASE 15 ee.3 ac;.6 91.8 93.4 94. 7 
ALTX CASE l6 El.l , E 1. 5 90.1 91.9 93 .4 
ALTA Mt3 11 Sl.2 92.l 93.Q 93.9 94.9 
CASE A5,A6 18 E : • c, E1.2 89.8 91.7 9 3 .2 
CASE A9-12 lS E4.2 8 5.4 88.2 90.4 92. 1 
CASF. MeA14 ea E 1. 6 s e. a 91.2 92.9 94.2 
CASE vsx El <; l. 3 93.6 95.2 95.8 96.3 
CASE A 7, A8 E2 E5.8 E 7. 2 qo.2 92.5 94.3 
W G VS 2 AFT E3 <; c;. 8 101.0 103.l 104.7 10 5. 7 
WG VS2MAFT E4 8 c;. 5 9C.8 93.7 95.9 97 .6 
WG VS2MFWC E5 e c;. C 9C.3 q3.2 95.4 97.2 
WG VS2 FWC E6 9 <;. : lOC.6 102.9 104.5 105 .2 
WG VSlMAFT . EI <;~.€ 95.1 97.7 99.7 10 1. 1 
w G VS l AFT ee 104.4 105.4 l 0-7. 6 109.2 110.1 
WG Al T MID es SC.4 91.5 94.0 96. l q7.0 
l'IG ALT CE~ c; C 104.l 105.0 107.0 108.4 109. l 
HYe A25 c; l <; 2. c <, 3. 9 96.5 98.5 100.0 
HY e A24 S2 8 E. c 90.0 92.7 94.9 96.7 
HYE A23 c; 3 8S.E 9(.9 93.2 95.l 96.8 
TOP COVER <;4 8". 8 83.3 84.7 86. l 87.4 
TILT STRCT CC , ., 6:.7 6 t:. l 67.1 68.0 o9.0 
HT R CCNTLR ~c 101.4 102.5 98.2 97.8 98.2 
SPACE <;7 -4t:C.C -46C.O -460.0 -460.0 -460.0 
ACTU~TOR S8 t l. 3 61.5 62.0 62.6 63.2 
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INTEr,RATICN lJF Tt-,ERMAL lRAN SI ENT S PGM 1179 

~PULUl 10 MISSION ANALYSIS 

- TIME - TEMPERATURE PROFILE HGURS .vs. DEG.F 

~ODf __________ Il~£ __ 5~J~jD. ____ 5~£5~~-----2~~22Q ____ 22L~~Q _____ 2.2.&Q2Q 
VSR 3 l 110.1 1ce.1 105.l 97.1:3 90.8 
FILLER BLK 2 11 ~-~ 114.3 109.4 99.4 91. l 
VS R 2. 3 11~.o 114.2 108 • .8 97.3 88~3 
ALT I .,,, 4 llS.5 llE.4 112 .2 99.2 d8.9 
VS R l 5 12 I. 3 12.0.4 114.3 101.1 90.6 
XTR M.\ t llC.7 llC.3 106.b 9 8 .2 91. 0 
SUP L F FW C 7 · 1C€.4 1C1.b 105.0 97.7 90.4 
SUP LF AFT 8 11-£.1 111.5 108.0 98.0 8 9 .7 
SUP KT FWC 9 11,4. e 113.8 109.9 100.1 9 1.0 
SUP qr A FT 10 11c;.a 11 c;. 1 114.4 101.3 90.3 
SHROIJ O A C 11 l3i.9 131.1 11 7 .0 90.6 79.0 
S hJ;OJ D F C 12 101.0 c;c;.2 96.3 86 •. 9 76.7 
S HR Q,J D F R 13. 11~.2 112.6 102.0 , 8 0 .2 66.4 
S HROJ C R F 14 113 -~ 112.2 105.l 90.0 78.l 
S HRO d D L F 15 IC!. 4 l O ~. 8 100.7 91.9 8 3.l 
SHR OJ C TOP 16 10-4.E 102.7 97.6 83.8 7 l .6 
S HR OU 0 R A 1 7 11 7. l 115. 8 108.3 94.2 8 3 .o 
SUP ;{ C 1 8 101.9 lCt.4 104.6 100.5 9 4 . 5 
S Hf. O;J D L A 19 lCE.3 lC?.l 103. 1 · 91.9 8 1.8 
SH~ OUG F l 20 l Ci. C 105.4 · 102 .o 93.5 8 5 .3 
SHKO·JC A L 2 l llt.5 115. 5 107.0 93.5 8 3. 7 
S HROJ IJ A R 22 121.0 llG.9 111.1 96.4 8 5 .4 
LEM e ASE 23 l E €. 2 183. 5 11.0 -71.8 -131.5 
TLT ~x FWC 24 lOC.7 c;4.2 77.9 38.5 5.5 
TLT =X L FT 25 <; 4. C -8 8. 8 74.1 38.4 10.6 
Tt.T EX AFT 26 13g.£ 132.5 112.8 64.9 26.8 
TLT t: XT RT 27 c; 4. C E8.8 74.l 38.4 10.6 
PL T -1 0 CALT t8 St.1 97.6 98.4 98.6 98.3 
PL T ~5 ,A6 i.9 . c; L c; c; c;. 7 100.2 99.7 98 .5 
PL T ,, -22 3 0 ' c; E • 5 <;c;.2 99.7 q9.4 98.6 
PLT !\ 4 3 l sc;.s 9G.9 100.3 100 .0 99.1 
PLT !\ 4 3 2 c,c;.6 lOC.l 100.4 100.1 g9.2 
PLT CEN T ER 33 <j ': • 3 <:M.8 100.2 99.9 99.1 
PLT :CNTLR 34 <j €. c; 9 <; .4 99.8 99.5 98. 5 
PL T ~9-12 ~ 5 <, ~. 4 lCC.2 100.7 100 .3 99.3 
PL T 1-14 ·3 6 lOC. 0 lCC.6 100.9 100.3 99.l 
PL T , -14 37 '1S.8 lCC.4 100.9 100.5 99.5 
PL T l l 4 38 s <;. <; . lCC.5 101.0 100 .7 99.8 
PLT ~ 2 6 3S lCC.O lCC.6 101.1 100 .9 100 .o 
PL T A7 ,A8 40 lC C. 4 101.0 101.4 l O 1.0 10 u. 0 
FRE Q MOD 41 c;t.6 S?.5 98.3 98.o 98.3 
Al T ss x 42 <;t.5 <; 1. 5 98.3 98.o 9 8. 3 
v.s. ssx 43 'i ': • 4 <; c;. 9 100. 2. 100.0 99.2 
AMP. SW Al3 44 SE. 4 q c;. 3 100.0 99.8 99.0 
AMP .5~ A 13 45 <; E. 4 <; <;. 3 100.0 99.8 99.0 
AMP. SW A 14 4c <,<;. 5 lCC.l 100.6 100.5 99.6 
AMP. SW Al4 4' <; ': • 5 1cc.1 100.6 100 .5 99.6 
AMP. S w ~14 4 8 <; ': • l lCC.4 100.9 100 .7 99. 7 - AMP. SW A 14 -4 9 S <; • 6 lCC.2 100.8 100.7 99.9 
AMP.S W ~14 SC q<;.9 100.4 101.0 101.0 100 .4 
AMP . Sw Al4 : l 9S.S !OC.4 101.0 l 01.0 100 .4 
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INTEGRATION OF Tt- ER MAL lRANSlENTS PGM 1179 

APOLLO 10 MISS IO~ A /\ALYS I ·S 

- TIME - TEMPER A TUR E PROFILE -HOURS • VS. DtG.F 

~QL~----------llMf __ s~~i2~-----s~~SQ~ _____ 2ft~2lQ _____ 2i£Q~Q _____ ~2.&Q2Q 
TH Di:T A 13 52 'H.6 c;c;.s 100.1 99.8 98.8 
TH DET .Al4 53 <;c;.<; lCC.5 100.9 100.8 100 .o 
TH D':T Al4 :4 q<;.<; l OC. 5 10_0. 9 100.8 100 .o 
TH DET .Al4 i:; i:; <; <; • c; lCC.5 100.9 100.8 100 .o 
LEV EL E.~ 56 Sit. S S5.9 96.8 97.6 98 .o 
55(8 AMP 5 57 c;,. 6 <; 8. 7 99.7 100.0 99.6 
55CB AMP 9 58 · <; 1. 4 c; 8. b 99.5 100.0 99 .8 
55CB .AMP 9 5g S1.4 <;€.6 99.5 100.0 99.8 
55CB AMP 9 60 <n.4 98.6 99.5 100.0 99.8 
55[8 AMP 9 t l c; 1. 4 c; e. 6 99.5 100.0 99.8 
55(8 AMP 7 t2 c; c;. 1 100.6 101.4 l 01. 7 10 l. 3 
55(8 t~P 7 .f 3 fi c;. 1 lCC.6 101.4 101.7 10 1. 3 
HYe v'Sl t4 · lOC.5 lCl.3 101.9 101.9 10 l. 1 
HY e 11S3 t5 <; E. 3 <;c;.3 100.1 100.3 99.8 
HYE AoT t6 c; e. 4 c;;<;.4 100.2 100.2 9q.5 
END FT FWO t7 9;.8 <;5.2 96.4 97.l 97.4 
SUP f{ T FW C t8 SE.5 c;q.5 100.3 100.2 99.4 
SUP iH MIC t9 11 :. t 114.9 113.5 109.2 10 2 .8 
SUP {T AFT 7G lG C. t 101.4 102.0 · 101.9 10 1.0 
ENC AFT 7 l 1 ; ·• <; 14.6 75.3 76.0 76.7 
SUP L F .AFT 72 9E.3 SS.4 -100.1 100.3 99.8 
SUP L F MID - -:I 

I - · 1c1.1 l C 7. l 106.6 104.5 10 1.0 
SUP L F F\ol D 74 lC.3.1 104.5 104.8 l 04. l lO 2... l 
FM CASE 15 <; ~ • E <;6.9 97.7 98.l CJ 8 .o 
AL TX CASE 76 St,. 1 «.:i 5. 7 96.7 97.2 97.2 
Al TA MB 17 <; ~ • E 96.6 97.3 97.5 97.l 
CASE A 5, A6 18 S4.4 c; 5. 5 96.4 96.8 96.6 
CASE AS-12 j <; <; ~- 5 C,4.6 95.5 95.8 9 5. 7 
CASE . Me A 14 EO <; ~. 2 <;6.0 96.6 <)6.5 95 .9 
CASE vsx E 1 c; (:. 1 S7.3 97.7 97.8 97.4 
C~SE A7,A8 € " <;!.6 'i6.7 97.6 9R.O 98 .o 
iriG V-:,2 AFT S3 1 Ct. 2 lC6.4 105.l 100.2 95 .6 
WG VS2 MAFT E4 sc;.c lCC.l 100.8 100.6 99.7 
WG VS "MFWD E5 c;e.t _<;q.7 100.5 100.6 100.0 
WG VS2 FWD E6 1C5.3 105.0 104.2 101.4 97.4 
~G V~ l ll.1 AFT E7 1 a". 2 103.0 103.5 103.0 lO 1. 5 
W G VS l .A FT EE llC.t llC.7 109.6 104.4 98 .8 
WG ALT MIC 89 c; s. 3 1cc.s 101.3 101.2 100. 2 
WG .ALT C EN . <iC )09. '1 lCS.4 107.4 101.0 95.3 
HY 8 425 S l 1 a 1. 2 l _C 2. 1 102.7 102.7 10 1.8 
HY e 424 <;2 <; E. 1 c;<;.3 1 oo. 2 100.5 lOO .1 
HY e ~23 S 3 c; ~. 3 <)<;.5 100.5 100.8 lOO .2 
TOP COVER S4 8E.5 ac:;. 6 90. 5. 91.0 9 1. l 
TILT STRCT <; 5 6S.9 7C. 7 71.6 12.2 72.8 
HTR ::CNTL R S6 S€.8 c;c;.3 qq.a 99.5 98.5 
SPACc S7 - 46 C. 0 -460.0 -460.0 -460.0 -460.0 
ACTU4T OR se 6~.8 c 4. 5 65.l 65.8 66.5 
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INTEGRATICN OF THERMAL lRANSIENTS PGM 1179 

4PlJLLO 10 MISSION AI\ALVSIS 

- TIME - TEMPER AT URE PROFILE HOURS .vs. CEG.F 

~Qllf __________ r1t1f __ is~J.o.0 _____ 2s ... .12.0 _____ 22~,QQ _____ 2i ... ~2u. _____ 22.aJUQ 
I/SR 3 l e ii. 3 7€.5 73.3 68.7 o4.5 
FILL':R BLK 2 E Lt. 1 78.2 73.0 68.4 64.4 
VSR 2. 3 81.2 75.3 -,o.4 66.2 6 2 .·4 
ALTl-1 4 BC.<; 74.5 69. 2 64.8 61.0 
VSR l 5 €2.2 7-5.4 69. 7 64.9 60.8 
XTRMA 6 E ~. l sc.1 75.8 72.0 6 8. 7 
SUP L F FWC 7 E (. l 7€.7 73.9 69.7 65 .9 
SUP l F ~fT 8 E3.0 77.5 72.9 68.9 6 5. 3 
SUP RT Frm 9 E3.4 .7 6. 9 71.5 66.8 6 2. 7 
SUP r~T .4FT IC e 1. a . 74. 9 69. 2 64.5 60.3 
SHROUD A C 1 1 7 C. 8 64.4 59.l 54.8 51.0 
S HRIJJ C F C 1 2 .6 E • f:. . 62. 2 56.9 52.5 48.8 
S HP Ou 0 F R 1 3 · 51.1 5 C. l 44.7 , 40. 2 3o. 5 
SHRCJC R F 14 6S.1 62.2 56.6 52.0 48.l 
S HROU C L F 15 ,~.7 6S.5 64.l 59.4 5 5 .4 
SHflO,JO TOP 16 c 2 .5 55.4 49.7 45.l 41.l 
SHflOtJO R /!. 17 14.3 67.3 61.6 56. 8 ~ 2 .c 
SUP RC 1 8 Ei.7 81.l 74.8 69.l 64.0 
S HR OUC L A 19 13.<; 67.6 62.4 · 57.9 54.1 
5 HPO,J C F l 20 7 fr • .2 72.l 66.8 62.l 5 i:3 .o 
S HRO,J C A L 2 l 1t.. 0 6<i.8 64.7 60.3 56.5 
S HJ.OJ C A R 22 1£.1 6 c;. 8 64.1 59.3 55.2 
LEM '3 ASE '3 -16~.8 -189.l -206.4 -219 .9 -230.9 
TLT EX FWD t. 4 -1 S. C - 31. 5 -51.9 -63.2 -72.3 
TLT EX L FT ~ " £ ... - E. 4 -zl.b -30.9 -37.7 -42. 7 
TLT EX .A FT 26 -c.2 - 1 c;. 9 -34. 7 -46.1 -5 5 .o 
TLT EXT RT 27 - E. 4 . -21.6 -30.9 -37.7 -42. 7 
Pl T -i OCALT 28 <; 1. 5 <;6.4 95.0 93.4 q 1. 7 
PLT ~5,A6 2 S c; 1. 1 c; 5. 4 q3.6 91.7 89.7 
PLT .A-22 ;0 Sl.5 c; 6. l 94.4 92.7 9J.8 
Pl T .:\4 ; 1 'i 1. E <;6.2 94.4 92.5 90.5 
PLT A4 32 c;1.s S6.2 94.4 92.5 90.5 
PLT C ENT ER ; 3 <; 1. E S 6. 2 94.4 92.5 90.5 
PLT CCNTLk 34 S 7. 1 <i5.5 93. 7 91.7 89.7 
PlT .:\9-12 35 S 1. 9 S6.2 94.3 92.3 90.l 
Pl T A-14 ·3 t <; j • 6 c; ~. 8 93.8 91.8 89.6 
PLT .:\-14 37 SE. 1 <;6.4 94.4 92.4 90.2 
PL T Al4 38 SE. 4 96.8 94.9 92.8 9().7 
PL T A26 ! '1 SE.t c; 7. 0 95.l 93.0 90.9 
Pl T A7,A8 40 'iE.5 <; 6. 8 94.8 92.6 90.4 
FREQ MOD 4 1 S7.5 S6.5 95.l 93.b 91.9 
ALT '.i 5 X Li 2 <; 1 • t <; c. 5 9 5. l 93.b 91 .9 
v.s. ssx Li ; c;,.s 96.3 94.6 . 92. 7 90. 7 
A~ P. SW Al3 44 <; i. t c; 6. 1 94.3 92.5 90.5 
AM P. S l'I Al3 4: 91. t. <; 6. 1 94.3 92.5 90.5 
AMP. S w 114 46 <;E.3 S6.7 94.8 92.l:i 90.7 
AMP .S ~ Al4 47 S E • .3 S6.7 94.8 92.8 q O. 7 
AMF • .;; w .:\ 14 48 c; E • .3 'i6.6 94.6 92.o 90.5 
AMP. Sw A 14 4<; <; E. 1 c; 7. l 95.2 93.2 <-q. 1 
AMP .s w A 14 5C <j c;. 2 S?.6 95 .8 93.8 91. 7 
AMP .Sw A14 : l c; c; • 2 <; 7. 6 95.8 93.8 91. 7 
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INTEGRAT InN CJF Tl-ER MAL lRANSIENTS PG~ 1179 

~POLLO 10 MISS.ION ANALYSIS 

- TIME - TEMPERATURE PROFILE HCURS .vs. DEG.F 

~OLf __________ llMf __ 5jAJ~D-----~~&l~Q _____ 22L,QQ _____ ~2&ll~-----22il~Q 
TH D::T AU ~2 <; '. 5 <;5. 9 94.1 92.2 90.2 
Th C::T -~ 14 "-:l SE.1 <; 1. l 95.2 93.2 91.1 
TH OcT Al4 ~4 <;E.7 ·c; 1. 1 95 •. 2 93. 2 · 91. l 
TH [)Ef Al4 55 <;E.l <i 7. 1 95.2 93.2 91. 1 
LEVEL .ER 56 SE.O Sl.6 97.0 96.0 94.9 
55[8 AMP 5 57 <; E. l: <; 7. 2 95.5 93.7 9 l. 7 
ssca AMP 9 58 -;c;.o <;7.8 96.2 94.4 q 2 .4 
55(8 AMP 9 59 <; c; • C <; 1. 8 96.2 94.4 9 2 .4 
~5(R AMP 9 60 Y<;. C . 97.8 96.2 94.4 9 2. 4 
55[8 tit-,p Q 61 c;c;.c <;1.8 96.2 94.4 9 2.. 4 
55CB A:-.iP 1 62 lOC.2 <;E.7 96.8 94.8 9 2.6 
55[8 AMP 7 i3 lOC.2 c; € •· 7 96.8 94.8 9 2 .6 
HY 8 ·JS l t4 c,c;.1 c; e. o 96.0 93.8 91. 5 
HY B v S 3 tS <; E. 8 <;7.3 95.6 93.7 91.6 
HYE 46T 66 SE.2 <;6.7 94.8 92.9 90.8 
ENC FT FWD t 7 ( - -:l 

, I• - C:,6. 7 95.8 94.6 93.2 
SUP RT FWD 68 SE • l <; 6. 5 94.7 92. 7 q O. 7 
SUP RT MID 69 c; 5. 8 8E.9 82.5 76.7 7 l. 5 
SUP KT AFT 7C <; c; • l: 91.9 95.8 93.6 9 1. 3 
ENC A FT ' 7 l 71.3 77.8 7 8.3 78.7 79.l 
SUP L F A FT 72 <; E. 1 <; 1.3 95.5 93.6 9 l. 5 
SUP LF ~ ID 13 c; 7. C 92.8 88.6 84.7 80.9 
SUP L F FW [) 74 <;<;.~ <;5. 9 92.2 88.j 84.5 
FM C.~S E '5 c;'. 5 <;6.6 95.3 93."9 92.3 
ALTX CASE 16 c; 6. 8 -<;6.1 95.0 93.6 9 2. l 
ALTA MB 1 7 <il:.3 'i5.2 93.9 92.3 'l0.7 
CASE A5,A6 78 c; l. l <i 5. l 93.9 92.5 90.9 
CASE A9-12 19 c; ~. 1 C,4. 2 93.l 91.7 90.1 
CASE MeAl4 EO c; ,(. c; 'B. 7 92.3 90.7 89.l 
CASE vsx E 1 <;f..5 S5.3 93.9 92.2 90.5 
CASE fJ7,A8 E2 c; 7. 5 C:,6.5 95.3 93.8 9 2. 1 
WG VS 2 AFT E3 'j 1. 5 €7.9 84.6 81 .• 5 78.6 
wG VS 2MA FT E4 <; E • ~ S6.b 94.7 92. 6 90.4 
WG V::i2MFWC E 5 <; E. E c; 7. 1 95.2 93.1 90.9 
WG vs 2 FWD E6 <;~.2 as.1 85.2 81.5 78.0 
WG VS lMA FT . t 7 9c;.5 s1.2 94.8 92.3 8 -J. 8 
WG VSl AFT EE S?.. 7 8G.2 8-5. l 81.5 7d.l 
WG ALT MIO E9 <;E.t 96.7 94.6 92.4 90.2 
WG ALT CE~ <;Q YC.4 86.l 82.4 79. 1 76.0 
HYE I\ 2 5 c; l 10 c.?. S8.3 96.1 93.7 9 l .3 
HYE 424 c; 2 q <;. 1 <; 7. 6 95.9 93.9 9 l .8 
HYE ~~3 <;3 '-j c;. 0 <; 1. 3 95.5 93.4 91. 3 
TOP ::OVER <;4 9C.7 9C.2 89.4 88.5 87.4 
TI LT STRCT <;5 7 "3. 2 73.5 73.7 73.8 7 3 .9 
HT R CC.\JT LR S6 en. 2 S5.5 93.7 91.8 89.8 
S PAC c c; 7 -46C.C -46C.O -460.0 -460 .o -460.0 
ACTUH UR <; d 6i.l 67. 7 68.3 68.9 69.4 
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INTE Gl-1.AT ION OF Tl- ER MAL lRANSlENTS PGM 1179 

:\POLL O 10 MISS ION ANAL Y S·I S - TIME - TEMPERATURE PROFILE HOURS .vs. DEG.F 

~QJ:lf __________ I.llif __ 55_.~j.Q _____ 55£!i.Q.Q _____ 22 .. !t2Q _____ _29.~QQ. _____ 22.t.22.Q 
VS R j l 6(.7 51.3 54.2 51.4 48.7 
FILLEI\ BU< 2 6C.E 51.6 54.6 51.9 49.3 
VSR l.. ~ ss.1 56.1 53.3 50.1 · 4if.3 
Al T I '1 . 4 51.1 54. 8 52.1 49.6 47.3 
VSR L 5 57.2 54.0 51.1 48.4 46.0 
XTR M!\ 6 6 .5. 7 63.0 60.4 58.0 55.8 
SUP LF FWD 7 t2.5 5<i.4 56.6 54.0 51.6 
SUP L F AFT 8 t2.l 5G.3 56.6 54. l 51 .8 
SUP RT FWD g 5 c;. 1 · 55. 8 52.9 50.3 47.9 
SllP '-{T AFT 10 5t.1 5 3. 5 50.7 48.0 45.6 
SHR DU C /J C 11 47.7 44.8 42.2 39.8 37.6 
St-FOJD F C 12 , 45. 5 42~6 40.0 37.b 35.4 
SHF OJ G F R 13 3. .. -·- 30.5 28.0 25.7 23.6 
SHfcn ,JG R f 14 44.8 41.8 39.2 36.7 34.5 
S HRO,J C L F 15 5 1. 1 .4€.5 45.5 42.8 40.3 
SHR (]JC TOP 16 ~ 7. 8 34.8 32.l 29. 7 27.5 
SHR O·J C R A 17 4<;. 1 45.9 43.l 40.5 38.1 
SUP RC 18 5<;.5 55.4 51 • ts 48.5 45 .6 
SHFOi.JD L A 19 5(.7 41.7 44.9 42.4 40.l 
SHRllLlC F l 2C 5"4.3 51.0 48.0 45.3 4 2. 7 
S HR:l ·J D A L 2 1 5~.2 sc.2 47.4 44.9 4 2, .6 
S HRtlJ C A R 22 5 1. 6 4€.5 45.6 43.0 40.6 
LEM BAS E ~ -~ 

~ - -2tio.o -247.9 -254.7 -260. 7 -266.0 
TLT =X FWC 24 - 7c;. 7 - t 5. 8 -90.9 -95; l -9 8. 7 
TLT r:X L FT 2S -4L4 ... 4G.3 -51.4 -53.2 -54. 5 
TLT ': X AFT 26 -t2.l -67.7 -72.4 -76.l -79 .3 
Tl T cXT RT "i. 7 -4t.4 -4S.3 -51.4 -53.2 -54. 5 
PLT MOCALT 28 BS.<; E 8. 0 86.0 84.l 82.1 
PLT .~5,A6 2S El.7 E5.6 83.5 81.5 79.4 
PLT A-22 30 8 E. <.l €6.9 84.9 82.9 80.8 
PL T -'4 3 l 8E.~ f6.4 84.3 82.2 80.1 
PLT -l 4 32 8E.4 E!:.3 84.2 82. l 80.0 
Pl T CENTER ; 3 EE.4 E6.3 84.2 82.l 80.1 
PLT SCNTLR 34 Ci. 1 €5.6 83.5 81.4 7-J.3 
PL T A9-l2 3 5 E1.9 85.7 83.5 81.3 79.l 
Pl T A-14 36 t,. 4 E5.2 83.0 80.8 78. 7 
PL T \-14 37 8€.0 es.a 83.6 81.4 79.2 
Pl T Al 4 38 8 t.5 E6.3 84. l 81.9 7q. 7 
Pl T \26 39 8E.7 E6.4 84.2 82.0 79.8 
Pl T 4 7, A8 40 HE.2 85.9 83.7 81.4 79.2 
FREQ ~OD 4 l 9C.C ee.2 86.2 84.2 8 2. 3 
ALT ssx 42 CJC.l E8.2 86.3 84.3 8 2.3 
v.s. ssx Li 3 8E.6 E6.5 84.4 82.3 80.2 
AMP. 51'1 Al3 Li 4 8E.5 E6.S 84.4 82.4 80.3 
AMP.::; W A 13 45 U.5 E6.5 84.4 82.4 80.3 
AMP .5 w Al4 4 6 Et.6 E6.4 84.2 82 .o 79.8 
AMP . 5 w A 14 4 1 8E.t E6.4 84.2 82.0 79.8 
A'MP.Sw A 14 48 !:: E. 3 U:.l 83.9 81.7 79.5 - AMF . S w Al4 Li <; 8 E. c; €6.7 84.4 82.2 80.0 
AM P.Sw Al4 SC dS.5 87.3 85.O 82.8 80~6 
AMF .SW Al4 ~ 1 8S.5 €7.3 85.0 82.8 80.6 
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,P □LLO lC MISS ION ANALYSIS - TIME - TEMPERATURE PROFILE HOU~S • vs. DEG.F 

~O~f __________ 11~f __ 55~J2~-----~~&1Q~-----22Li2.Q. ___ 2iL~QQ _____ 22.s22Q 
TH DET A 13 52 se.2 E6.2 84. l 82. 1 80.0 
Th OcT A 14 53 EE.CJ E6.7 84.S 82.3 80.l 
TH OcT A 14 54 88.9 86.7 84.4 82.Z ao ~o 
Tt-- Dc:T . A 14 55 EE. 9 86.7 84.4 82.2 80 .o 
LEV EL Ek 56 c; ~ • 5 92.0 90.3 88.6 86.7 
55[B AMP 5 57 o <; • c €7.b 85.S 83 .3 8 1. 2 
55[8 .AMP 9 58 9C.3 E8.2 85.9 83.7 8 l. 5 
s5ce AMP . 9 5<, 90.3 88.2 85.9 83.7 81.5 
55CB AMP 9 tC 9C.3 · 88.2 85.9 83.7 81.5 
55(~ AMP 9 c l 9(.3 a e. 2 85.9 83.7 8 1. 5 
5.5( 8 AMP 7 6~ <; C • 3 se.o 85.7 83.4 H l. l 
55CR AMP 7 . t 3 9C.3 88.0 85.7 83 .4 81.l 
HY e VSl t4 8S.1 E6.8 84.5 82.2 79.9 
HY e ✓ S3 ts ac;.4 E7.2 85.0 82.7 80.5 
HYE ti6T 66 8€.8 .E 6. 6 84.5 82.4 80.3 
END FT FWD 67 <H. 6 8S.9 88.l 86.2 84.2 
SUP i{ T FWD 68 ee.6 E6.4 84.3 8~ .2 ao.o 
SUP >{ T MID 6 g 6 c. <; 62.8 59.l 55.8 52.8 
SUP KT A FT 7C es.a E6.6 84.3' 82. 0 79.7 
ENC .l FT 7 l ,~.4 7S.6 79.7 79.8 79 .8 
SUP LF AFT 72 8 <;. 4 El.l 84.9 82.6 80.4 
SUP LF MID 7J n.4 74.2 11.1 68.2 65.5 
SUP L F FWD 14 8(.6 76.9 73.3 69.8 66.6 
FM c~s E - c; '., sc.t 88.7 86.8 04;9 8 3 .o 
ALTX CASE 76 sc.s '8 8. 8 87.0 85.l 83.2 
Al TA MB 77 St.S 87.1 85.2 83.3 81.4 
CASE A 5, A6 78 8~.2 S 7.4 85.6 83.8 81.9 
CASE A9- l 2 7c; EE.5 E i;. 7 84.9 83. l 8 1. 2 
CASE. MBA 14 EC E7.3 €5.5 83.7 81.9 80.0 
CAS E vsx £ 1 EE-7 S6.8 84.9 82.9 81.0 
CASE A7,A8 E 2 9C.2 88.3 86.4 84.4 8 2 .4 
WG VS 2 AFT 83 1 5. E 73.2 70.6 68.2 65.8 
WG VS2MAFT E4 es.1 E5.7 83.4 81.l 78.7 
WG VS 2MFWC E 5 8E.6 E6.3 83.9 81.6 79.2 
wG VS 2 FW G E6 74.7 ·11. 7 68. 8 66.0 6 3 .4 
WG VSlMAFT E7 n.2 e 4.-, 82.3 79.9 77.6 
WG V51 AFT 88 1 ~. C 72.l 6-9. 4 66.9 64.4 
WG ALT MIC 8'1 e,.s 85.6 83.4 81.l 78.9 
WG ALT CEN <; C 1 ; • 2 7C.5 68.l 65.7 63.4 
HY e 42~ c; 1 eE.8 U:.4 84.0 81.6 79.3 
HYE A24 'i2 8S.5 E7.3 84.9 82.6 80.3 
HYE \ 2 3 <;j E <:. l E6.9 84.7 82.5 80.4 
TOP COVER <;4 U.3 85.1 83.8 82. 5 8 1. 2 
TILT STRCT c;s ' ~. c; 73.9 73.8 73.6 73.5 
HT K CONTL.f< S6 E i. 7 E5.7 83.6 81.5 79.4 
SPAC: <;7 -4oC.c -46C.O -460.0 -460 .o -460.0 
ACTlJ HOR S8 6S.8 1c.2 10. b 70.9 71.1 

-
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4POLLCl lC MISS ION AI\AL 'tS.I S 

- TI,.. E - T H IP ER 4 TUR E PKOFILE HOURS • VS. DEG.F 

tH:l.Cf __________ 11~.1; __ .'.z..2.at.O.C _____ ~~ ... ~~-----~2-1.1UQ _____ 22.a.1iQ _____ ~.2.aftQQ 
VSR j l 4£.3 43.g 41. 7 40.4 43.2 
FllltR BLK 2 4 t. <; 44.7 42.6 40.8 42.5 
VSR .2 3 4t. 1 43.9 41. 9 40.5 · 43 ·. 7 
ALTl-1 4 4~.2 43.2 41.2 40.0 4 .2 .9 
VSP l 5 4 3. 7 41.5 3 9. 5 38.0 41.4 
XTR ~1 ~- 6 ~:. 6 51.6 49.6 47.9 4 7. 5 
SUP L F FWL 7 4<;. 3 41. 1 45.0 45.6 48.8 
SUP LF AFT 8 4S.6 4,.5 45.5 44.8 46.8 
SUP RT F W n s 4~.6 . 4 3 .4 4 .1.4 40.2 42.4 
SUP ,n .A FT 10 4:. 3 41.2 39. 2 37.6 41.6 
SHR(lJC A C l l .3 ~. 5 n.5 31. 6 37.8 7 l .o 
SHf< LJ J O F C l 2 .! :: • 4 31.4 29.6 79.0 124.4 
S HRO JC F R l~ 2 1. 7 l <;. 8 18.l 57.1 9 7. 5 
SHf< CJD R F 14 _; ~. 4 3 c. 5 28.6 37.8 73.1 
S t-if<O·J 0 L F 1 5 38.0 35.8 33.8 44.3 7 l. 9 
SH r Cl.J D T CP 16 2~.4 23.~ 21.7 68.l 14q. 5 
S t-11< OJ C R A 1 7 3~.9 33.8 Jl.q 41.2 7 1.0 
SUP RC 1 e l, 2 • 9 4C. 5 38.2 42.8 48.4 
SHRllJC L A 19 3"i.9 35.b 33.8 1t4. 1 7 1 .9 
SHf<CJC F l 20 4(.4 3E.2 36.l 52. 7 7 1.0 
SHR(U C A L ' l 4C.3 3E.3 36.3 42.9 64.0 
SHR 1J'JO A p 22 3E.4 36.3 34.3 40.7 6 1.8 
LEM d ASE -- ::i 

t:.~ -27(.8 -275.l -279.0 -282 .o -28 5 .8 
TLT i: X F.-J f 24 -101.7 -1C4.3 -106.6 -1os.-s -110.2 
TLT :: X L FT - i: 

t:. ~ - 5:. 6 ~56.6 -57.4 -58 .1 -58. 7 
TL T EX AFT 26 -El.S - d4. l -85.9 -87.5 -8 d .9 
TL T ~X T RT 2 7 -5 5. 6 -56.6 -57.4 -58.l -58.7 
PL T -1uCAL T 2d ac.o 1e.1 76. l 74.l 7 2.. 2 
PL T ,t5, A 6 29 ,,.4 15.3 73.3 71.J 69 .6 
PLT 1\-22 30 1e.e 76.8 74.8 72.8 70.9 
PL T A4 ; l H.O 7.6.0 73.9 71.9 70 .o 
PLT A4 32 il.G t 5. 8 73.8 71.8 69.9 
PLT ~ENTER 3J 1e.a 7 5. 9 73.9 71.9 10.0 
PLT CGN TLr 34 77.3 7 5. 2 73.2 71.2. 69.3 
Pl T A9-12 35 7c .Ci 14.7 72.6 70.5 bd.6 
Pl T A-14 · 36 it. 5 74.4 72.3 10.2 68.4 
PL T il- 14 3 7 n.a ,4.9 72.8 70.7 68 .8 
PLT -H4 ;8 n. 5 . 75.4 73.3 71.2 69.3 
PL T il2 6 3 g 11. t. 15.5 73.4 71.3 69.4 
f>l T ~ 7, A e 4C n.c 74.9 72.8 70.7 68.8 
FRE Q MOO 41 8(.2 78.2 76.3 74.3 72.4 
ALT ssx 4 2 t(.3 78.3 76.3 74.3 1 2 .4 
v.s. ssx 4 3 7E. 2 76.l 74.l 72. 1 10.2 
AMP .S w Al3 44 7E.3 16.2 74.2 72. 2 70.4 
AMP.SW ,Al3 45 7E. 3 16.2 74.2 12.2. 70.4 
AMP. S w Al4 4c 11.7 ,s.s 73.4 71.4 69.4 
AMP. S .-. :'114 4 7 ,1.1 15.5 73.4 71.4 69.4 
AMP. S l'I .~ 14 45 17.3 "i 5. 2 73.0 71.;) 69 .o - AMP. 5 .-. 6 l Lt 4S n. e 75.7 73.5 71.4 69.5 
AMP.:; W A 14 SC 7E. 4 76.3 74.l 72.0 70.l 
AMF.') w ~14 : l H.4 76.3 74.l 12.u 70~1 
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'-\POLLO 10 MISS ION ANALYSIS - TIME - TEMPERATURE PROF1LE H0URS .vs. DEG.F 

~QLf __________ llMf __ ~5i!~~-----25&t~~-----2iLLQQ ____ ._21LI2Q _____ 2~~QQ 
T t- D t:T Al3 52 7 E. 0 75.Y 73.9 71 .9 70.l 
TI- C::T A 1~ : 3 n.c; 15.8 73.t:, 71.6 69.6 
Tr. C::T Al', :4 n.s 75.7 73.6 71.5 bY~6 
Th JET. Al4 55 n.s 75.7 73.6 71.5 69 .6 
LEV EL .EK 5 €: E~.q e2.9 81.0 79.0 77.1 
~5CR AMP 5 5 7 7 <;. 1 77.1 75.0 73.0 7 1. 1 
55(8 AMP 9 '; 8 7 <;. 3 77.l 74. 9 72.8 10.1 
55CR AMP 9 :S 7C:.3 77.l 74.9 72. 1:3 7 0 .7 
55C B AMP 9 60 7<;. 3 · 77.1 74.9 72.8 70.7 
55( 8 AMP 9 t l 7 <;. 3 71.l 74.9 72. 8 70. 7 
55 C r3 AMP 7 62 H.<; 76.6 74.5 72.3 7 0 .3 
55CB AMP 7 . 63 . 7E. 9 76.6 74.5 7 ?. .3 7 0 .3 
HYE v5l 64 1i. 6 75.4 73.3 71.1 69. 2 
HY B ✓ S3 c 5 H . • 2 16.0 73.8 71.7 6'-l. 7 
HYE .\6T U: 7 f.. 2 76.l 74.0 12.0 70.1 
ENC FT FW D f:. 1 E2.3 BC.3 78.3 76 .4 74.5 
SUP "< T FWD 6d 77. 9 75.9 73.8 71.8 10.0 
SUP •n lv1 ID 6<; ~ C • l 47.o 45 .2 43.4 4 3 .9 
SUP RT AFT 7( 77.4 75.2 73.f 70.9 69 .o 
ENC ..\ FT 7 l 7 c_. 7 7S.6 79.4 79.2. 78.9 
SUP LF AFT 1 2 H. l 75.9 73.8 71.6 69.6 
SUP L F MID 73 c ~. C 6C.5 58.2 56.0 54.6 
SUP L F FW C 14 6 ~. 5 6(.5 57.7 55.l 53.3 
FM C ~SE i 5 8 1. 0 7<;.0 77.1 75.1 73.2 
\l TX CASE 76 8 1.3 · 7 s. 4 77.5 75.6 7 3. 7 
Al TA M t3 77 7S.5 71.6 75. 7. 73.8 7 2. 1 
CAS E A5,A6 71:3 8C.C 78.l 7o.3 74.4 12. 7 
CAS E A9- 12 Vi 7 <;. 3 77.5 75.6 73.8 7L.l 
CA SE MEA14 BC n.2 16.4 74.6 7?. .8 71.1 
CASE V SX 8 l 7 <;. l 77.l 75.2 73 .4 7 1. 5 
CASE A 7 , A 8 E 2 8 C. it 7€.4 76.4 74.5 7 2 .6 
WG vs 2 A FT E3 t:3.5 61.3 59.2 57.2 57.1 
WG VS2MAFT E4 it. 5 74.2 72.0 69.d 6 B .o 
WG VS .2M FW D E 5 lt.S 74.7 72.5 7 0 .3 68.3 
WG VS2 Fw r::: Et t 1. C 5E.6 56.3 54.3 53.7 
WG VSlMAFT f. 7 - " ".l I - • - 13. 0 70.R 6 8 .7 66.9 
WG V-> l AFT E 8 6 2. l 5S.9 57.7 55.7 55.3 
WG ALT MIC E9 H . • 8 74.6 72.6 7 0 .5 613. 7 
WG ALT C EN SIJ t 1. 3 59.2 57.2 55.4 5 5 .6 
HY t I\ 25 <; 1 77.C 74.7 72.5 7 0 .4 68 .4 
HY E \24 <;2 7 E. l 75.8 73.6 71.4 69.4 
HY E \23 S 3 H.2 76.l 74.0 7 2 .0 70.0 
TCP CCJ VER S4 7S.8 7E. 4 77.0 75.7 75.0 
TILT STR.CT <;S 1:. 2 7 3. 0 72.o 72.3 7 1.9 
HTR CON Tl f'~ S6 11.3 75.3 73.3 71.3 69.4 
SP AC S S 7 -4cC.C -46C.O -460.0 -46 0 . Q -460.0 
ACT U ,~ TUR 'i 8 71.3 11.~ 71.6 71.7 7 1. 7 

-
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APOLLO 10 MISSION ANAL VS-IS - TIME - TEMPERATURE PROFILE HOURS .vs. OEG.F 

~.CJ.: __________ llMf __ ~~~-'~~-----5!i&~Q.Q _____ 221.22iL ___ lQQ..._QQQ ____ .lQ.!J..,Q2Q 
VSR 3 l 5 1 • 1 se.3 63.l 66.7 69.6 
FILlf:k t:, Lt< 2 4<;.l 54.5 57.6 60.l 62.4 
VSR ) ,_ 3 49.1 51. 0 51.9 53. 2 · 55 ·.o 
ALT I '-1 4 '11. c; 52.l 55.2 57.8 60.3 
VS R l 5 41.l 4e.1 49.3 50.L 5 l .8 
XTR'-1 .'\ 6 4G.7 53.0 55.6 57.7 59.2 
SUP LF i: w f') 7 ';;.9 5G.7 63.3 66.3 6 tl. 7 
SUP LF AFT e ':5(. 6 53.0 54.7 56.6 5 8 .s 
SUP ~T FWC <; 4 i. 2 . 5 5.4 61. 8 66.6 70.5 
SUP RT AFT 10 4E.5 5C.3 50.8 52.l 54.l 
SHRO .J C A C 1 l 83.5 6~.s 67.3 70.6 75.9 
S HFOJ D F C 1 2 162.8 lt:5~2 165.0 167.5 170 .6 
SHR OUD F R 13 13 2. 5 14G.l 151.6 , 153. 7 156 .4 
SH ROLJ C R F 14 E4.2 H:. l 76.4 79.5 8 3 .4 
S HRnJ C L F 15 H.6 1c.2 72.l 75.9 79.8 
SHRO d G TOP 16 124. 5 <;5.9 93.2 97.2 in 2. a 
SHROJ 0 R A 1 7 7 4. l 65.5 65.4 68.0 7 l. 5 
SUP KC 18 6~.<; E4.9 98.5 107.9 114. 5 
SHl< O.J C L A 19 E.6 66.0 65.6 67.9 7 l. l 
S HFOU 0 F L 20 EC. 6 1c;.~ 82.4 86. l 8-J.6 
SHROU C A L 2 l 6t.l 6C.2 60.2 6;:.2 65.2 
SHROJ C A R 22 64.6 58.3 58.0 59.8 6 2 .6 
l EM e ASE - l 

t. - 3 <;. 3 1<;3.2 194.3 192.l 190. 2 
TLT =X Fwn 24 - lCl.3 -51.8 4.4 42 .-o 64.2 
TLT :: X L FT - C: 

t. - -55.0 ·-3. 0 42.0 66.3 17.8 
TLT '= X .AFT 26 -84.3 -11. 2 57.0 96.2 115. 3 
TLT ·:xT RT 2 7 -5~.c -3.0 42.0 66.3 77.8 
PLT ·1U C .ALT 28 7(. 5 6 c;. 2 70.l 69.7 69.0 
Pl T ,f5 , At. 29 6E.2 6?.3 70.6 68.7 6 7 .9 
PL T .l -2 2 30 6S.4 6 E. 2 74.0 10.0 68 .9 
Pl T A4 3 l 6E.5 6.?. 3 70.5 70.2 68.8 
Pl T <l4 32 6E.3 6-,. 1 71.0 10.0 68.7 
Pl T CENTER 33 t. E • 4 6?.3 71.0 70.3 68.8 
PL T CC IHLR 34 67.8 66.8 76.8 71.l 6d.6 
Pl T 49-12 35 ci. 1 66.l 68.8 67.5 66.8 
Pl T A-14 . .3 6 61.0 66.C 69.4 68.l 67.l 
Pl T ~-14 37 67.2 t.6.2 69.5 68.l 67.2 
+>LT 414 38 6 "i • 6 66.S 69.9 68.8 67.7 
PLT A26 29 61.7 66.6 6<;.8 68.6 6 7 .6 
PLT l 7, A 8 40 ci.3 66.2. 69.3 67.9 67.l 
FRE~ MOC 4 l 7(.7 6S.4 69.9 69.U 69.l 
ALT ssx 42 IC. 1 69.4 69.9 69.8 69.l 
V. S. ssx 4 J 6E.6 67.4 70.3 10.3 68.9 
AMP. 2, \,j A 13 44 6E.8 67.7 69.2 69.3 68.2 
AMP.S ~-i /1, 13 45 6E.8 67.7 69.2 69.3 68.2 
AMF .Sw A 14 46 6 "i. E 66.6 67.8 68.6 6 7 .6 
AMP. S l'I A 14 4 7 c "i. E 66.6 67.8 68.6 67 .6 
A"1P.Sv- A 14 ~8 6i.5 66.3 67.5 68.J 67.4 
AMP. 5 w Al4 4 <; c i. E c6.5 67.7 68.4 6 7. 5 
AM P.S \✓ Al4 so 6E.3 6?.o 68.0 68.8 67 .9 
AMP .s l"f Al4 : l 6E.~ 6?.0 68.0 68.8 67.9 
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APL.lLLO 10 MISS ION ANAL VS-IS - TIME - T F. MP ER .A TllRE PKOFILE HOLJRS .vs. DEG.F 

tJQ!J,E __________ 1..lMf __ :l5.A.62.Q _____ ~~ ... 5_o,0 _____ 2'.h.2-2.Q ___ _l_QQ..._QQQ. ____ J.Q.Q ... QjQ 
TH D~T Al3 52 6 E. 5 61. 5 69.6 69. l 68.l 
TH Dt:T Al4 5 3 61.9 66.7 68.6 6g.o 6 7 .9 
Th Qt: T ,1\ 14 54 67.9 66.7 68.7 69.0 67".8 
Th CtT Al4 55 61 • <:l 66.7 6 a. 1 69.(J 6 7 .8 
LEVEL.EK 51; 15.2 73.4 72.8 72.5 7 l. 7 
55CR AMP 5 57 t~.4 68. l 67.7 68.l 67.7 
55CB AMP q 58 tE.S 61.4 66.8 67. l 06.7 
55CB AMP 9 59 6E.S 67.4 66.8 67.l 66.7 
55CB AMP q 60 6E.S · 67. 4 66.8 67. l 66.7 
55Ct3 AMP 9 t l 6E.S 67.4 66.8 67.l 66.7 
55CB .:H1P 7 62 6E.5 67.l 66.5 66.8 66.4 
55[8 AMP 7 t 3 · 6 E. 5 67.l 66.5 66.8 66.4 
HY e VSl 64 ti.5 66.3 66.6 66.6 66.l 
HY e VS3 l5 6E.O 66.7 66.9 66.9 66.5 
HYE c\ 6T 66 6 E. t: 67.~ 68.0 67.9 67.4 
(:N 0 FT Fw n t 7 1£.7 71.l 10.0 69.5 69 .o 
SUP ,{ T Fw r; 68 -6 E. 4 67.4 67.9 67.9 6 7 .4 
SUP RT MIC t9 Ltt. 4 52.5 59.0 64. 8 69.6 
SUP •H A FT 7C ci.4 66."2. 66.4 66.5 66.0 
ENC ,Hf 7 l 1 E. t 78.2 77.9 77.6 77.3 
SUP LF AFT 72 6E.C 66.7 66.9 66.9 6b.5 
SUP LF ~In 73 5 4. 7 56.0 5 8. 2 60.b 6 2 .o 
SUP LF FWD 14 5 £ .6 51.5 55.2 57.2 ~9.5 
FM C4S E 15 11.5 7C.O 6<:l. 5 69.7 6'-1.3 
ALT X CASE 76 ,2.c ' 7C.5 69.7 69.6 69.3 
ALTA MB 17 7C.5 6 s. 2 69.4 10.0 69. 2 
CASE /J 5,A6 18 7 I. l 6 g. 8 68.9 68.7 6!:J.5 
CASE A9-12 19 7C.5 6S.2 68. 2 67.8 67.5 
CASE MeAl4 ea 6 S. 8 68.7 68.0 68.0 6 7 .8 
CASE vsx El 6 <;. g 68.6 68.4 69.4 6<l. l 
CASE A7,.A8 E.2 7(. <; 6S. 5 68.3 67.8 67.5 
WG vs 2. A FT E 3 5E.7 j<;.2 59.4 60.l 60.R 
WG VS 2. MAFT E.4 6 c. t 6 5. 6 65.0 65.2 6 j.3 
wG V5 2MFwn E 5 tc.8 c 5. 9 65.5 65.7 65.8 
-.G V52 FW D 86 55.4 5<:l. 3 62.4 64.8 66.8 
WG V ~ lMAFT e1 c5.6 64.8 64.l 64.l 64.l 
WG VS l A FT E8 5 c. 8 51.6 57.5 57.7 58.3 
WG ALT MIO 8 9 oi.~ 66.4 65.9 65.9 66.0 
WG ALT C EN <;C 5-;.4 5g.1 60.4 61. 7 6 3 .o 
HY e 425 <; l f. c • 8 65.7 65.0 65.0 64 .9 
HY e -\24 S2 67.7 66.5 65.9 66.0 65 .9 
HY 8 .'.\2J S 3 6E.4 67.3 66.7 66.ti 66.6 
TOP :. ov:: R S4 7 4. E 74.3 73.8 73.5 73.2 
TILT ST RCT <;5 H.o 71.3 71.l 70.9 70 .8 
HTR -: CNTl R S6 61. 9 66.9 76.4 71.4 68.6 
SPt'C :: S7 -46C.C -46(.0 -460.0 -460.0 -460.0 
ACTUAT OR SB 7 I. 7 71. 7 71.6 71.5 7 1. 5 

-
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INTE.;RAT ION OF T~ ER MAL lRANSIENTS PGf,l 1179 

APOLLO 10 MISS ION At\AL YSI S 

- TI fol E - TEMP ERA TUR E PROFiLE HCURS • vs. OEG.F 

t:JQ.Q.f __________ 11t:1f_.l~.O..J~-"----l~~ .. l2iL ___ UHlLZQQ ____ lQO..a.l~Q ____ ,lQQ....JQQ 
VSR 3 l 1£.2 74.5 76.6 80.6 4 1. 3 
FI LL ER BLK 2 t~.t 61.0 69.7 73.6 87.3 
VS R 2 3 57.3 · 60. l 63.6 71. 7 · 9 l. 2 
ALT l"1 4 o3.C 66.2 70.1 79.4 99.7 
VSR 1 · 5 5 4. 1 57.3 ol .4 70.6 9 2.9 
XTfUU (: 6C.4 61., 63.0 68.2 80.l 
SUP L F FW C 1 7(.7 72.5 74.3 77.2 87.5 
SUP LF A FT ti 6C.4 t:2.4 64.8 69.3 84.7 
SUP in FWD <; 7 4. 0 7 7.4 81.0 86.0 96. 7 
SUP RT AFT 10 5£.7 5 <;. y 63.7 69.2 81.4 
SHRQu C A C 11 8 1. 5 E6.8 91.8 97.3 133 .5 
SH~ O JO F C 12 11;.t 175.9 177.8 164.3 177. l 
SHRO·J C F R 13 15<;.3 161.8 164. 2 157~0 179.6 
SHROJ C R F 14 81. l: 'il.5 95.2 104.2 144 .6 
SH RO.JO L F 15 E3.5 86.b 89.3 97.4 130.0 
SH l<GuO TOP 16 1 CE. 4 112.6 115. 7 152.2 226.9 
S HR ;J•J C R A 1 7 1~.3 1G.3 83.3 95.3 135.7 
SUP i{ C 18 llG.5 123.4 126.8 123.9 112. 5 
S HR ll JC L A 19 l '-. 5 78.0 81.3 91.l 129 .o 
SHl< OJC F L 20 Y.2. 8 <; 5. 4 97.ti 99.9 12 5 .o 
S HRn!J C A l 2 1 6E.5 72.l 75.7 85.5 118.7 
S HRO J C A R 22 6 5. 9 6<;.7 73.8 84.0 119. 3 
LEM dAS E 23 lEE.3 186.4 186.l 207.8 209 .o 
TLT cX FWC 24 H.3 82.2 84.9 87.9 9 7 .3 
TLT EX L FT ~"' t...., E,.7 .84.4 84.8 86.5 94.5 
TLT tX A FT 26 12~.5 126. 5 127. 2 129 .6 140 .3 
TLT EXT RT 27 E,.7 €4.4 84.8 86.5 94.5 
PLT "1 GCALT 28 6t.5 68.0 69.0 69.6 70.1 
PLT 6·5, Ai::, 29 61. 4 67.2 70. 3 69.8 7 1 .o 
PLT ~-~2 20 6E.2 67.b 73.0 70.4 70.9 
PLT 44 ; l 67.<; t:,1.2 6<i.8 70.9 71.0 
PL T A4 ;2 61.7 67.1 70.3 70.8 71.0 
Pl T CENT ER 33 61.8 67.2 10.2 71.0 71.0 
PLT CUHLR 34 67.5 67.0 75.3 72.4 7 1. 1 
PL T ~9 -12 35 66.3 t:6.0 68.7 68.7 69.8 
PLT .,- 14 · 3 6 tt.5 66.2 69.3 69.5 70.5 
PLT ti-14 ~7 t:t.t 66.2 69.2 69.2 70.0 
Pt. T ~14 38 tt.9 66.4 69.4 69.6 70.0 
PLT 426 ;9 6t.~ 66.4 69.3 69.4 69.8 
PL T <l 7, 6 8. 40 cl:. 5 66.l 6'1.0 68.8 69.7 
FRE Q MOD 4 l 6E.5 · 6 e. 1 68. 8 69.6 10.1 
Al T ssx 42 6E.5 6e.l 68.8 69.6 70.0 v.s. ssx 43 61.<; 67.2 b9.5 70.9 70.9 
AM F • Sr. Al3 44 c1.6 67.3 68.6 70.l 70.5 
AMP .SW Al3 45 t. l. c 67.3 08.6 70.l 70.5 
AMP .SW Al4 46 6t.9 6t.4 67.4 69.3 69.9 
AMP . S w A 14 4 7 ct.9 66.4 67.4 69.3 69.9 
AMP • .i r1 A 14 48 6 t.. 7 66.2 67.3 69.3 10.0 - AMF . SW A 14 49 (;t.8 o6.3 67.3 69.1 69.6 
~MP .S ~ A 14 ': C t 1. 1 66.5 67.4 69.3 69.6 
AMP . S w Al4 '; 1 tl.l 6l:.5 67.4 69.3 69.6 
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INTEGRATICN :JF Tt-ERMAL lRANSIENTS PGf,l 1179 

;~POL LO 10 MISS ION ANAL YS-IS - TI~E - TEMPERATURE PROFILE Hr:URS .vs. DEG.F 

tlQD~----------Il~f-l~~~JQ~----l~~~l2~----lililLlQQ ____ lQQ~l2Q ____ lQ~JQQ 
TH D t:T Al3 52 61.5 67.3 69.l 70.l 70 .6 
TH Dt:T A 14 C: 'l 61.C 66.5 68.0 69.7 6'-l .9 J J 

TH C=T Al-4 54 61.0 66.5 68.l 69.7 69~9 
n- C~T. A 14 55 o,.o 66.5 68.1 69.7 69.9 
LEVEL.ER 56 7(.8 1c.o 69.9 70.4 70.5 
550B A"\P 5 57 61.3 67.l 67.4 68.6 69.4 
55CB AMP q 58 6 l:. 4 66.l 66.2 67.3 68.l 
55CB AMP 9 59 6l:.4 66.l 66.2 67.3 68.l 
55CB AMP 9 60 (:(:.4 · 66.1 · 66.2 67.3 68.l 
55 C 8 AMP 9 £: l 6£.4 66.l 66.2 67.3 68.l 
55CR ~MP 7 {: 2 l: l: • C (: 5. 6 65.7 6(-.8 6 7 .6 
55CB AMP 7 (: ; · 6t.C (:5.6 65.7 66.8 67 .6 
HY B I/ S l (:4 {:~.7 l: 5.4 66.l 67.l 68.2 
HY e I/ 5 3 (:5 6 l • 2 66.0 66.7 67.7 68 .6 
HYE A6T l:6 l: 1. l 6?.0 67.q 68.9 10.0 
ENC FT FWD 67 l: E. 5 68.l 68.0 68.4 6d.9 
SUP ~T FWD 68 67.1 61.C 67.9 69.0 10.2 
SUP 1n MID 6 c; 1~.l: 71.3 80.8 84.6 8.:}.8 
SUP KT A FT 7C £: 5. 6 l: 5.4 66.0 67.2 o8.3 
ENC ,HT 7 l . n.o 16.7 76.4 76.2 75.9 
SUP LF A FT 72 6l:.l 66.0 66.6 . 67.7 ~ t3. 6 
SUP LF MIC 73 t 3. 2 l:4.5 66.2 68.9 7 2 .9 
SUP L F FWD 74 61.? 63.9 66.0 68.l 71.2 
FM C lS E i 5 6E.8 6E.3 68.3 69.3 69.9 
Al TX (ASE 16 6E.S ' 68.4 68.3 68.9 6q.6 
ALTA MB n 6€.5 68.l 68. 5. 70.0 70.4 
CAS F. A5,A6 78 £: f. 2 68.0 67.9 68.5 69.5 
CASE A9-12 7<; c 7. 3 67.1 67.0 67.5 68.5 
CASE. ME~l4 80 61.5 67.3 67.3 68.l 69.5 
CASE vsx 8 l 6€.4 6 7. 8 67.8 69.4 70.3 
CASE A7,A8 E2 67.2 66.9 66.7 67.l 67.9 
WG VS 2 AFT 83 t l. 7 62.9 64.5 67.7 76.9 
WG V52MAFT €4 t~.3 f5.5 65.8 66.8 68 .a 
WG VS iM FWD e: t~.9 06.0 66.3 67.l 68.6 
WG VS2 FWD E6 6E.: 69. 9 71.3 72.9 77 .6 
WG VS lMAFT E 7 t: 4. 0 64.1 64.4 65.5 67.9 
WG VS l AFT ee 5c;.2 6C.5 62.2 65.2 74.7 
WG ALT MIO 89 6t. l · 66.3 66.7 67.7 69.8 
WG .\LT CEN c:; C (:~.4 66.0 68.l 72. l 83.3 
HYE ~25 c; 1 t4.7 . c4.6 64.7 65.7 67.2 
HYE ~24 c:;2 c ~. 8 65.8 66.0 66.9 68.l 
HYE .l 2 3 <j 3 tt.t 66.6 66.9 67.8 69.l 
TOP :ov >:R c:;4 72.0 7.3.0 73.0 73.3 74.5 
TILT STRCT c:;5 1c.1 7C.o 70. 6 70.6 70. 7 
HTR CC NTLR Sc 61.6 67.0 74.8 72.6 7 l. l 
SPAC:: c; 7 -46C.O -46C.O -460.0 -460.0 -460.0 
ACTU-H OR c:;a i 1. 4 71.3 71.2 71. l 7 l. 1 

-
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INTE'.iRAT ION CJ F THERMAL lR/iNSIENlS PGM 1179 

APOLLO lG MISSION ANAL YSl S - TIM: - TEMPERATURE PROFILE HrHJKS .vs. DEG.F 

~~.D.f---~------Il~f_Jo~~~5~----l~~&~o~ ____ 1Q~i~2Q ____ lQQL2Q~ ____ 1Qu...51~ 
VSR 3 1 102.3 lll.6 121. 9 130.3 l.34.1 
FILLER BL!< ' l C 1. 2 112 .4 122.2 129.5 133 •. 5 
VS R 2 3 107.8 119.9 129.l 134.l 136. 3 
Al T I'-1 4 116. 2 12 7. 8 135. 5 138.O 138. 5 
VS R l . 5 11 ~. 5 12,.0 1.37.5 142.8 145 .o 
XT R"1 1~ 6 csc;.9 <;7.l 104.4 109 .9 112 .9 
SUP LF FWD 7 c; E. 4 lG7.l 113.S 120.0 12 3 .4 
SUP L F AFT s c; €. 4 1C8.5 116. 7 123.7 126 .9 
SUP ;{ T F-W C 9 1 CE. 5 l"l e. 5 126.9 132.7 13 5 .1 
SUP :~ T AFT 10 lu i. 3 122.7 135. 3 146.O 150 .5 
S Hl<O·J 0 /J C 11 1sc;.6 l 74 • . 7 202 .o 233.O 23 5 .9 
SH RL7 J 0 F C 12 l'S E • 3 210.6 187.9 184.O l7S. l 
S Hl< OU C F R 13 l<;<;.6 2cc;.o 201.5 197 .8 18 7. 2 
SHRO.J C I{ F 14 It ~-1 182.6 192. 2 190.6 17 9 .9 
S Ht-< OJ G L F 15 l 4t. 4 16O.O 167.5 168.O 16 1. 2 
S HROJ u TOP 16 251.3 212.1 278.9 257 .9 22 2 .8 
SHFnJC R A l 7 15S.2 l 13.7 185.5 185.4 l7o .6 
SUP RC ld 11 1. 8 115.<; 121. 8 128.8 B3.8 
s hRnu D L A 19 15 1. 0 164.4 171.8 170.7 16 2. 7 
S HRUJ D F L 20 14(.8 151.5 155.5 158.2 15 4. 2 
SH l<OJ C /J l 2 l 13<;. 3 1:2.6 . 165. 8 l 71. l 166. 7 
S HRn u C A R 22 H 2. 2 157.3 171. 8 177.7 17 J .4 
l EM ~ ASE ~ -:l 

' - l S ~. 0 174.2 232.5 216.,ti 210.4 
TlT =X Fw (; 24 St.6 S2.8 101.8 109.3 108. 7 
Tl T :; X L FT - i; '.., C,4.8 88.8 97.9 104.3 10 3. 2 
TLT =X AFT 26 14(.4 132. 4 144.5 152. 7 150 .9 
TLT ·: XT rn 27 S .t;. 8 88.8 97.9 104.3 10 3 .2 
Pl T 1WOAL T 28 71.4 73.2 75.4 78.O 80.5 
Pl T ·\ 5,A6 2g 13.3 16.l 79.2 82.3 85.0 
PL T :\ - 2 2 30 72.4 74.6 77.1 79.9 82.5 
PL T ol4 ; 1 u .. 3 14.4 77.l 80. 1 8 2.8 
PlT :\ 4 ~2 12.3 14.5 11.2 80.3 8 3 .o 
PLT C EN T ER 33 ., 2. 2 74.4 77.O 8O.O 8 2 .8 
PLT CCNTLR 34 72.4 · 14.6 77.4 80.5 8.3.3 
PL T .09-12 . 3 5 71.9 74.6 77.7 81.l 84.1 
Pl T :\- 14 36 1 2. 6 15.4 78.6 82. 0 8 5 .o 
PL T ~-14 37 71.9 74.4 77.5 80.8 a 3 .8 
Pl T t\ 14 38 71.6 14.O 76.9 80 .1 83.1 
PL T 4 26 3 C, 71.4 73.8 76.7 79.9 8 2 .9 
PL T 47,A8 40 , 1. 6 74.2 77.3 80.7 83 .8 
FREQ MOO 4 1 11. 2 73.0 75.2 77.8 8 0 .3 
Al T ssx 42 7 1. 2 72.9 75.1 77. 7 80.2 
V. S. ssx 43 1 2. l 14.2 76.8 79.8 d 2 .6 
AMP. :i W Al3 44 72.3 74.<, 77.8 80.9 8 3 .6 
AMP. 5 W Al3 4: u .. 3 74.9 77.8 80.9 83.6 
AMP. SW Al4 46 71.5 73.9 76.9 80.2 83.2 
Af-:1 P. S ~ Al4 4 7 7 1. 5 73.9 76.9 80.2 83.2 

- AMP. S w 114 48 11.8 74.4 77.4 80.8 83.8 
AMP. :i w A 14 4 S ii .2 13.5 76.4 79.o 8 2 .6 
AMF .S ~ A 14 50 1C. 9 13.0 75.7 78.8 8 1.8 
AMP.-> w ~14 : 1 1(. 9 73.0 75.7 78. 8 8 1.8 
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INTEGRAT ICN fJ F Tl-:ER MAL lRANSIENlS PGtJ 1179 

APOLLO 10 M IS S ION A NA L '(SI S 

- TIME - T i:M PER AT uR E PRuF ILE HOURS .vs. 0 i:G. F 

~OOf _________ Jl~f_l~~~12~----lQ~£~~~-- - lQ.Qs.~~~----lQU£2QQ ____ 1QQ...~~2 
TH DET Al3 5.2 U.6 75.3 78.3 81.4 84.1 
TH CtT ,114 53 7 l. 3 73.6 76.4 79.6 8 2 .6 
TH ncT -~ 14 54 , 1. 3 73.6 76.4 79 .6 · 8 2 ·.6 
TH DET A 14 55 71.3 73.b 76.4 79.6 82.6 
LEVEL .F.I< 56 7(.8 71.5 72.6 74.2 75.9 
55[8 AMP 5 5 7 il.l 7 3. 6 76.6 79.8 8 2. 7 
SSCB AMP ~ 5e 6 c;. 5 71.7 74.4 77.6 80.6 
55Ce AMP 9 59 6S. 5 71.7 74.4 77.6 80.6 
55CR AMP g 6C 6<;. 5 . 71. 7 74.4 77.6 80.6 
55 C P, AMP q t. l t;<;. 5 11.1 74.4 77.6 Bu.6 
55CB AMP 7 t. " 6'i. 2 71.6 74.7 78.2 8 1. 5 
55[ R AMP 7 t.3 . bS.2 71.6 74.7 78.2 81.5 
HY 8 VSl t. 4 1(. 2 73.l 76.5 80.2 83.5 
HYE VS3 t. 5 JC.4 72.8 75.8 79.1 8 .2. 2 
HYE ~ 6T t.6 7 ~. l 74.9 78.l 81.4 84.3 
END FT FWD C7 6<;.c; 71.4 73.3 75.5 7 7 .8 
SUP RT FW D t. e ,~.4 75.3 78.5 81.8 8 4. 7 
SUP tH MID t g <; i. 4 1C6.l 114. 7 122.2. 127 .4 
SUP -n AFT 70 7(.5 73.4 76 .a· 80.5 8 3 .9 
ENC \FT 7 l 15.8 , 5. 7 75.7 75.7 75.9 
SUP L F AFT 12 7C.5 73.C 76.0 79. 3 82.4 
SUP L F MIO 73 7e.A 85.7 92.7 99.4 10 4. 7 
SUP LF FW C i 4 75.8 81.3 87.4 93.9 99.7 
FM CASE i 5 7(. <; 72.5 74.6 77 .-0 79.4 
ALTX CASE 76 7(.7 -12. 2 74.l 76.5 7 8. 7 
Al TA MB 77 11. 6 73 • .? 75.9 78.6 8 1.0 
CASE AS, A6 78 71.0 73.0 75.4 78.l 80.6 
CASE Ag-12 7g 1c.o 12. l 74.6 77.4 80.0 
CASE MeA 14 EC 7 l. 5 74.1 77.0 80.1 8 2 .8 
CASE vsx El il. 4 73.2 75.5 78.2 80.7 
CAS E A7,A8 E2 6 <;. 3 11.2 73.6 76.5 79.3 
WG v;2 AFT E3 Et.. 0 <;3.5 99.7 104. 3 107 .2 
WG VS2 t-1AFT E4 1 1. 7 75.C 78.5 82.2 85.4 
WG VS2MFWD E 5 7(.9 73.9 77.4 81.l 84.5 
WG vs 2 FWD E6 84.3 'H.2 qa.1 105.l 110.0 
WG VS H1AFT E 7 il.5 75.8 80.3 84.6 88.2 
wG V:; 1 AFT 68 E~.t S5.2 103.0 108.7 11.2.2 
WG ALT .., Ir 89 7~.9 76.b 80.4 84.2 87.2 
WG ALT C Ef\j SC <;~.3 1c1.2 107.3 110.ti 112 .6 
HYE ~25 Sl 6 <;. 8 73.4 77.3 81.4 85.0 
HY e -\ 2 4 S2 7C.l 72.8 76.0 79.5 8 2. 7 
HYE ~23 S3 71. 5 74.6 78.l 81.6 84.7 
TOP :nvER <;4 U:. 5 -, c;. 2 82.2 85.3 d8.0 
TILT S TRCT ss 71.0 71.5 72.1 72.8 73.5 
HT R CUHLK <;(: i '-. 3 74.5 77.3 80.4 8 3 .2 
S PAC c S7 -46G.O -46C.O -460.0 -460 .o -460.0 
ACTU iHl7 K S8 7 1. 0 71. 0 71.l 11.2 7 1.4 

-
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I N T f: ; I-< AT I r -~ (]F Tt-Eki-1AL lRANSIEN"TS PG tJ 1179 

HCLLn IC MISSICN ~I\Al.YSIS - TI to' E - TEMPERATURE Pi<OFILE: HflUKS .vs. 1Jf: G.F 

~Q1~ __________ Jl~£_l~~i!~; ____ l~~£22~----lQ~igQQ ____ lQQ£Q~Q ____ 1~Qi1ilQ 
VS R 3 l l.,~ L • 1 134.3 134. l 133.j l3 l .9 
FILL:K BLK 2 1 l : .; - - . .., l ~ 3. 8 135.l 13 5 .7 134.8 
VSR !. 3 13 t. 3 13 '1. 4 l3 6. 5 135.2 U3 .9 
ALTY~ 4 l.H. 5 13 F.. 5 13 8.1 137.3 Uo.4 
vs I< l , C: 14~.o 14 '.5. 2 145. 3 143.5 14 l. 3 J 

XT l< h \ t 112. Y ll ~. 2 ll 5. 2 l. l 7. 7 l.19.7 
SUP L F F~i C 7 l~;.'1 12 3. b 124. 1 124.2 124. 2 
SUP LF AFT d l2t.9 Ui. l 12 7. 7 lh, .9 120. 6 
SUP ,{ T Fw C ; U ~. 1 1'35.2 U5.9 134. '-> 13 3. 1 
SU fJ KT .A FT 1 J 15(.5 15(.7 l5C.5 145.b 14 l. 5 
S t- Fe J.J C fl C 1 l - '.l ' C ~ -- .... .,, 235.2 218.l 186 . 8 17 o. l 
SI- h:J C F C 12 n ~. l l 73. 7 156.0 143.4 U '.i . 7 
SHRlJC F ~·- 13 it,. 2 le:.H 16':i. l 164.U l~d. 2 
SbF.:Jt.: ~ C: 14 17~.<; 1 7E. 3 159.9 14d.4 142. 6 
SHl<O .JC L F 15 16 l.? l6C.o 145.7 137.q 13 J. 3 
.:iHF'."' JC TCP lo 22,.8 21 A. l 172.2 153.o 14 3. 5 
SrF :::: JJ i< l', l 7 l It • c l i ~. 3 159.8 15 (, . 0 144. 5 
SUP KC l 8 1 ~ ; • 8 134.2 136.9 13 6 .l U4. 8 
S 1- f< J I~ L A l -, 16 2.7 it 1. 5 14 7. 3 13 q .2 l34. 5 
S HR •7:J.;, f L 2 ,J 1~'1.2 1: ~ .4 143.l 137.6 U 3 . 8 
St-F :JJC A L ' l lct.7 165.9 . 154.9 l 45. 7 14 l. 0 
St-,f.JJC A K d.2 1 7 2 • 4 li 2. 6 161. 7 152 .U 14 7 .6 
LEM :; 1 SE - l 

t. - , l O. 4 ,i(<;.8 22 o. 0 25q.7 2.5 7. 4 
TLT ': ,.. fr~ 0 24 l C E. 7 1(€.6 107.3 121.1 UJ.3 
TLT ~x L FT 2? 1 J ! . 2 lt3.0 101.8 11 5 . 0 125 .6 
TLT ::X AFT 26 l:C.S 15(.6 148.8 . 166.l 17q .4 
TLT _; X T RT 2 7 10~., 103.U 101.8 115. 0 12 5 . 6 
PLT -1CL~LT .: ti ec.s tH. l 86.2 91.3 9o.l 
PL T .l? ,Ab ,s e~.c Ec.2 <n. l 9 8 .2 LO 2. 7 
PLT .3-22 

, ,, t l • 5. E:.O g3.6 99.5 104 .8 - " 
PLT .4 4 2 l t.2.8 8 3. 7 92.0 99.2 10 5. 3 
PLT ' '1 ; 2 E;. 0 e '1. 6 92. 9 100.u 10 0. 1 
PLT :ENT~ ;{ 3 3 U.t d 3 • 8 92.6 99.d 10 5. 9 
PL T ~OHL R 34 tP 1 -. - U:.3 100.0 107. '.> 11 .i.2 
PLT \ S -12 . ~ s E L. l E:.3 92.3 98.0 11) 3 • 1 
PLT , - l 1t l . ,t t ~ • 0 Ec.2 q4.o l 00 . l 10 5 . 5 
PL T il - 14 3 7 E 2. 8 E ':. 0 92.8 9'1.0 lO 11. 5 
flLT \ 14 3 e E ; • l E4. 3 q2.4 99. 1. 10 :> • 0 
i>U \~6 ; (j B2.S t4.2 ~ 2. 1 98.7 104. 5 
PLT I ~ I, .~ 8 4G t;. E E5.0 92..6 9b.8 104.4 
FR C MO S 4 1 EC.3 EC. 7 85.7 9(; . 8 gs.6 
ALT '.).) X 4 2 d(.2 B(.b 115. 6 90.6 q :5. 5 
V. S. ssx 4 ; U.6 E~.2 91.o 9d.t3 10 4. 9 
AMF.:>rj Al.3 44 L3. 6 84.0 90.4 95. -J lOLJ .6 
:\"IF • .;!'¥ A 13 4 :; E ~ • t E '1. 0 J0.4 9 S .Y 100 .6 
~MD. :j ... AH 4c t ; • 2 8 3. 6 90.2 96 .7 10 2 .4 
Afv\P.Sl"I .1 14 4 ; t ; • 2 83.b '-10. 2 9t:, • ., 10 2 .4 

- ~~1F . , •-~ ~ 14 4 _; !: ; • b E4 • t'.'. 90.H 97.2 102 .9 
.AMF . jV'i 11'1 4 S t l. t e 3. l ~9.o 96.l lU i .9 
AMF. ; ~ 'H 50 I:: l.H E2.2 8 8. 9 9S.o 10 l. 7 
,-1M F • j .~ 1q4 ~ l >; 1. t E2.2 d8.Y 95.6 10 1. 7 
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I NT E ~ K 1H JC 1~ Uf TI-EKM4L lR A N S I f:.N l S PG~ 1179 

i\PLJLLC l l) MISSION At\ J~ L Y S 1 S 

- TI,- t - TEMPERATURf: PROF ILE HCURS • vs. fJt:G.F 

~Q1f __________ JJ~f_J~L~!1~----l~g£j~Q ____ lY~&~QQ ____ lQQL~~Q ____ l~Q~IQQ 
Tr C::T .~ 13 " . ,, E 4. 1 E4.5 91.4 96.7 iOl.'+ 
TI- f'J.:T .0 14 : 3 t , • 6 E3.C 90.6 97.5 11) J .5 
TH n-::T :l 14 ~4 t 2. 6 83.l 90 • . 7 97.o 10 3 ~6 
TH Jt:T 1 l '1 "" t 2 • 6 83.l 9 0. 7 97.6 iO 3 .6 
LEV FL~K 56 7 ~. <; 76.2 79.q 84.4 89.2 
55 ( t3 AMP 5 : l I:. 2. 7 E3.l d7.3 91.8 96.l 
5 5 C P. µ!"1P g 58 H.6 8C.9 8 ';;. 3 90.3 q '.:i. 1 
55[ P AMP 9 '; 9 8 C. 6 8C.Y 85.3 90.3 y '.:i. 1 
S 5 [ l3 .'.I MP 9 6 ,, 

'-' P. C. t . 8C.9 as.3 90.3 9 5. 1 
55[ 2 .l Mp g c l l:l C. 6 8C.<J d5.3 9 0 ._j 9 5. 1 
55[ t3 A"1P 7 c2 e 1. s €1.9 96.5 91.7 4 b • 8 
55Ce AMP 1 t 3 . E 1 • 5 El.9 <36.5 91.7 y (> .8 
rlY t .JS l t 4. t 3. 5 83.9 89.3 94.o 49.7 
HYE VS3 t 5 E , • 2 E2.6 87.7 92.8 97.6 
HYE ~6T t6 E '1 • 3 E4.7 8Y.5 94.l) 98.2 
ENC FT FwC c7 i i . 8 7E.l 81.3 85. 0 89.O 
SUP .n ~~ · f') c E l: l • 1 E5.O 89.~ 94.3 98.5 
SUP KT ,"1 I ;; t-; 12, .4 i21. 9 131.9 134. O U<t. 7 
:iU p r{ T AFT 7C E3.S E4.3 89. 6 · 94.9 9'-l .9 
ENC HT 7 l 7 ~ • <, ,5.9 76.2 76.7 7 7 .4 
SUP LF OFT 1 2. t,.4 E2.8 d7.8 92.9 97.7 
SUP L F "1 IC 13 1C4.7 105.2 11 o. 8 115.5 118 .9 
SUP Lf H J C j 4 <, c;. 7 lCC.3 105.7 110.1 113 .4 
FM C 15 t i 5 i ~. 4 7<;. 7 83.6 ~8.3 9 3. l 
ALT X C.:\S E 76 7L7 -7 <;. 0 82.~ 86.S ,n .o 
ALT A r-,1[3 17 E 1 • C El.3 86.3 9 1. 7 Y6.5 
CA St: fJ5,A6 1 >3 dC.t 8C.8 <34.O 87.7 9 1. 7 
CASE ~S-12 Vi ac.o EC.3 83.5 87.1 90 .9 
CAS[ \\ e l\14 EC . E2.8 e 3. l d6.b 90.5 q4_5 
CAS E I/ S X El . EC. 1 81.O 85.5 91.2 9o.8 
CAS E A7,A 8 E ~ -,c;.3 7G.6 82.9 86. 8 Y 1.0 
WG V~ 2 .,~ FT E3 lC 1. 2 l C 7. 5 11O.u 112.1 llJ .9 
WG V.:> 2 ·"1AFT e4 E ~ • 4 E 5. 8 89.5 93.6 97.6 
WG VS2MFWD ES E "1. 5 S "1. 9 88.7 92.8 96 .9 
WG vs 2 F'r. C E6 llC.C llC.4 113. 3 115.O llo. 2 
wG VS H 4FT . E 1 d t.2 EE.6 92.5 9 6 .T 100. 7 
wG VS l AFT Ee l l ~. 2 112.:> .lll:> .1 1.16.9 llU.2 
wG ALT t-1 IC 8 9 f i . 2 E7.5 90.7 q4 .1 97.4 
>'IG ALT CE :~. <, 0 112.t 112. 8 114. 2 115.5 116. 7 
HY E .!l 2 5 <; l t:. 0 E 5. 4 8'i.b 94.l 98.6 
HY e ~ L 4 C • 

, ' E2.7 83.0 87.l 91.':> 9 5 .8 
t1Y t \ ~ j <, J E l • I ES.O 88.6 92.3 9o. 1 
TUP CJ VER <;Lj tE.C EE.i 90.8 93.l) 9S.O 
TILT ::> TRCT ss - - i:: I.;• , 7 3. ~ 74.4 75.3 76.3 
HT R ·: CNTL R S6 t ~ • 2 E5.l 99.5 107.l 112.9 
s P ~c: S 7 -46C.O -4cC.O -460.0 -460.0 -460.O 
.lCTU H ! 1K S8 t 1. 4 7l.4 71.7 12.0 7?.. 3 

S[PT. 12, l'-169 PAGE 86 



Ii'JTt:GKAT ICN Jt= Tt-ER.f'IAL l K A f\ $ I E r~ T S PG tv 11 7') 

'\PJLL O 1,--v MISSION Ar\Al.YSlS 

- TI~ F - TE~PEKATlJ;{E PROr-ILE HCURS • VS. OEG.F 

~Qlf __________ llUf_J,L~J~t ____ lt~£~~~----l~QL~~Q ____ i~~12Q~----1~~~i~L 
VSR j 1 13(.0 12 7. 4 124. 3 l H .6 115.O 
FILL ~~ eLK 2 l.:.;. 5 L: 1. 8 12 g • b 121. 4 115. 7 
VS R 2 3 13 .c. H 131.4 129.6 121 • 1 llo.5 
Al TI~ 4 l3~. 6 134.3 l32. 6 122.1 llJ.3 
VS F< 1, '.) 13S.c 13 7. 8 13 5. 8 126.o 121.0 
X TI< '1 ~ (; l 2 1. 3 l. 2 2. l l2L.2 116. l 110. 9 
SUP L f Fv1C 7 1£~.c; 122.Y Ul .5 117.::, .ilJ.5 
SUP L F 1fT 8 12 f. • 7 1.U:.4 12 5. 6 121. 1 Ho. 5 
SUP I{ T FYi C c; 13 1. 1 uc.1 12 8. l 122.8 115. O 
SU F r{ T ,o FT l .J uc; .2 137.3 135.3 131 • l 12"1. 7 
ShR C·JC 1l C 11 l 11. E lb E. 4 16 5. l 177.7 lY 7. 2 
St-r J h F C u uc; .1 .122.<i ll8. l 12 (, .::, l'tJ .9 
Shf< G JC I- R l .: 1: l. 4 144.l lJ7.7 ·128.8 U tJ .4 
SH Fr, . JC R != 14 13 E • C 13 3. 7 l2 9. 7 139 . ':5 15 3. 2 
St-F C J C L F l 5 12 s. ~ 1,.2 ~. 3 121. 5 134.4 146. 8 
5 H RGJ C TCP 16 l.;t.l us. q 124.8 195.8 23 5 .9 
St-FlJL R A l 7 14(.2 l.H:. 3 132.8 145.l 1:, 0. 2 
sup ,{ C l ~ l:: , • C 12E.h 1.25.0 121. '.> .dd. O 
SHt< C': J C L ~ H l 3 C. S 127.b l?.4.b' l3b.4 14-,. a 
SHFOJC F L 2C 1 3 C. t. Uc.4 u2. 1 131.7 LH.O 
Sh F l}J (. 1 L 2 l. lJ<;.:: l.H. 8 134.l 141.d 14 7 .9 
:.it-t< :J JL A ~~ 22 14 4. 5 H 1.6 138.8 145.7 lS 1. 3 
LE~ 3 /\ S ~ 2 j 251.2 24C.o 23 C. l -1.J -100.1 
TLT cX F~ C '4 13 t. S 13'1.7 l?.9.4 9't . -4 4J.4 
TLT .;X L FT - ~ ,:. , 12 E. C J:2::.4 12 o. 5 8 7. 3 lt 1.9 
TLT ~ )\ tHT '6 l!:l,. O 17€.l 171.5 127.3 66.7 
TL T c XT RT 2 7 12 8. 0 12~.4 12 0. 5 87.3 41.9 
PLT ~[ ~ALT 2 8 l GC.7 1O5.O 109.O 112.5 ll5. 3 
PL T _-I ·sf I~ C 2g let. S 11(.8 114.3 ll 7. 0 118 .8 
PLT -\ - 2 2 2C l O c;. t 11 ➔• 0 118.O 121.3 12 3. 8 
PLT 11 .. :: l 11(.(: .l.15.3 119. 5 122.9 12 5. 4 
PL T ,V1 .;2 1 J l • 4 116.l 12 a. 3 123.7 12 o. l 
PL T S: t: NT ER 33 1 l 1 • 2 11'.:.g 12 o. 0 123.4 12 5. 9 
PLT CC:-HLR. 34 l l c. 2 122.6 126.4 12 9 .o l'.3 L. 7 
PL T :~S-12 'l i; l iJ i. 8 112.0 115. 7 11 8 . l 120.8 
PLT '\ - 14 · 21: l 1C. 3 114. ~ 118. 3 121.2 12 3. l 
PLT '\ - 14 ~ 1 1 C <;. 5 1 l ~. lJ 117.8 121.0 12 J. 2 
11 L T ~14 38 11 C. 2 114. H !18.9 122.3 124. 8 
PL T \2b ~ q 1 Cc;. 8 114.4 11 d. 5 12 2 .0 12 4. 5 
PLT .\ 'l, Ac 4 . .:; l C S. 4 11~.8 11 7. 8 1 2 1.1 12 3. 4 
F KE :~ "-1uC 4 l 1 CC. 2 1G4.5 1C8.5 112. l. 114.CJ 
.\LT ssx L, 2 l I~ C • l lC'i.4 1 ,)8 .~ 11 2 .Q l l 4. 9 
V. S . ssx L, ; 11 C. 3 11 '.:. l 119. 3 122.d 12 '5. 4 
MH • .:i '.-i A l j L, 4 lC ~. C 1 CS. 0 112. 7 115.d 11 7 .9 
.H-1F • .:i"' ;\13 45 lU~.C l C <;. C ll2. 7 115.H 117 .9 
A~~P. ir1 !'.!1 4 46 IC•. 4 lll.G 115.~ 119. 3 12 1. 7 
AMF .~ ,, 1 14 I, 7 lC i. 4 112. 0 116.t) 119.J 12 1. 7 
~ ·•~ F • => .~ 1 14 4 t3 l C 7. S 112. 4 116 •. 3 119.b 12 1 .9 - ~MF. S 1-, /I l '1 L, tj IC i • 1 l L l. 7 115. 1:l l l <; • 3 121. 8 
AMF • ) ,i 1 14 ..::; ,, l Ci. 2 l 12. l 116.'t l. 2 0 . 1 12J .o .,,1., 

M-1 F.; ,, ~ 14 ~ 1 l C,. 2 112. l 116. 4 12 c . 1. 12 J .o 

KY .~•~ t CRC '·~ ~l.JT IC AL , .;; l\ N C IF: GU Sf PT. 12 , 1Yt'l9 PAGI: 87 



INTF: GKA T ICN '..J;: Tt-ER~AL 1 k A N S I E rs.J T S PGt- 1179 

~p Lil L l] liJ MISS ION ,\!\JALYSIS - T It- t - Tc fv'P Ei~t\TURE PROFILE · HCUKS .vs. DtG.F 

JQLi __________ I1Mf_J~ti]~Q ____ 1~~.~QQ ____ lQQ~~~Q ____ l~QL2QQ ____ 1QQil~Q 
T I- G;:T .'\ 1 2 " -- '- lC ~. 7 1cc;.1 113.3 llh. 3 llU. 3 
TH ;J.:: T .Cl 14 " .. !CE.<; 113. 6 117.8 121.4 12 4 .o 
Th J:: T 6 1.( ~4 1 CG. C l l 3. 7 117.<J 121.5 l2't. 1 
TH Ci:T . Al'1 5':5 l C ~ • C 113. 7 117 .9 121.5 124. l 
LEV :: L ( i< Sc c; ,; • l ': E. 9 103.5 107.9 111.8 
5 5 [ ·j ,1 ·.-1 P 5 : 7 llJC.l 103.9 107.5 11 0 .1 11 3. l 
j 5 [ ,] ~MP 9 :t:l c, ~. 7 104.G 108.0 111.o 11~.5 
5 5 c e ~"'1P g ~s S <: • 7 10'1.0 108.0 111.6 ll<t. 5 
S5 Cri AMP q EC s~.1 1·04. 0 108.0 111. 0 ll 4. 5 
j5( R t'-1 p g c l <;<:., lC4.U 108.0 11 l. t, 114.5 
55( "3 .u~P 7 f. 2. l Cl. 6 1Cc.l ll o. 3 114.l) 11 7 .o 
SSCP 4MP 7 t 2 VJl.6 l Ot. i ll C. 3 114.J 117 .0 
HY e ,J S l t 4 lC 4. 4 lCE.7 112. 7 l lt..,. 2 lLH.3 
HY 9 VSJ t 5 1c2.2 lut.4 11 a. 2 113. 6 llo. l 
HY I: !\ c T t6 1J2.2 lC5.q 109.3 112.J 11 t.t. 3 
ENC FT i:w c c.1 S ~. l <: 7. 1 101.1 104.H 10 8 .o 
SUP n i: · r . h , , t 8 j ') " • '1 lCc.l 109.4 112. 3 l l 1t • 3 
SLJP n M I C 6S U'1. 4 13 3. 5 132.0 12 9 .3 12 4. 6 
SUP 'd .. ~ FT 1 C 1 ()..; . 5 lCE.9 ll~.8 . ll h. i dd.8 
ENC \f=-T i 1 1t·.t. / S. 1 ac.1 81.1 8 2. 3 
Su P Lr AFT 12 j O". {. lCt.4 · 110.2 113.5 116 .1 
SUP L F M IO 1 3 · 1£1.5 1,n. 3 124.5 124.7 12 J. 7 
SUP L F F\'t C /4 11 t. C 111.tl 118. 8 11°.u 118. 3 
FM C .l St j 5 <; j • 7 1c2.c 106.l 109.7 112 .8 
AL 1 X C4SE lb c; ~ • 'I <;<;.6 l 03. 6 107.l. 110.3 
ALTA '-1 '3 n 1 C 1 • .i. 105.~ 1og.1 112.4 115 .o 
CAS r. f.. 5, Ao 7 tl c; ~. t (j <;. 4 103.0 106 .2 10 8 .8 
CASf tY -1 2 1S c; L,. 1 SE.5 102.0 105.2 107 .8 
:As E "1 E ~ 14 SC c;E.'1 l C2. l 105.6 108.o llJ.9 
CASE v SX >31 1 C 1. S !Ct.5 11 o. 6 114.l. 117 .o 
CA Si: ;).7 , ll-2 t .2 G':.2 SG.4 103.4 106 .9 110 .o 
WG V-:, t. A ~T t 3 11 ':. 8 11 7. 4 118. b 117.4 115.9 
WG VS.2 MAFT E4 l C l. 5 1cs.2 1C8.6 111.4 113.5 
we V.;L ,"1FW[ t 5 1cc .c; 1C4.6 108.0 111.0 113. 3 
nG vs 2 i: w r. f:6 1 i 1. 1 117.5 l l 7 • ':> l lt1. :> 115 .o 
riG V) l M.4FT E i 1C4.7 lC E. 4 111.8 114.7 llo .6 
WG VS l ,/\FT 8E ll S. t !21. 0 122.1 121.1 ll--J .O 
l'IG ALT "1 l r, ;]S l CC. 7 1C'3.8 106.8 10°.3 llu .8 
wG I\LT C F.1 1. SC 11 E. C 11 s.o 119.6 11 6 . S 112 .4 
HYE ,) 2 5 ·; 1 1c2.s 1C6.Y 11 o. 7 114.0 116. 5 
HYE :l 2 4 C ·• 

, L. l C C. 1 lC4.l 107.7 ll l .J 113 .6 
HYE \ ~ .) S3 S <: . 7 1 0 ~. 1 l l)6.3 109.J 11 l. 3 
TUF :L:V<: k s .(i Sc • cl <; l:. 4 Jq. 4 101.J 10 2. a 
TILT :)T !<CT s 'j ii .J 1E .4 79.5 80.o 81.5 
HT R .:c ,H L R S(; 11 t • <; 12 2. j l26. l 129 . _; 131. 5 
$PA C..: S 7 -'16(.C -46C.O -<toC.O -460 . 0 -460.0 
ACT IJ.'.iT ;JR <; e i 2 • 8 i3.j 73.9 74.5 75.1 

-
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l~TE~k~TTCN SF Tt-ERMAL 1~ANSIEN1S 

~Pt.JLL O IC •'1 ISSICI\J Af''1AL VSI-S 

TI~F - TEMPE~ATU~E P~OFILE 

~~~£ __________ lJUt_l~l~i~~----1~1£~jl 
VSR 3 l 113.3 111.9 
FILL~K BLK 2 113.4 112.l 
VSR 2 , 114.8 113.1 
ALTI'1 4 lCE.E lC6.6 
VSR l 5 118.9 Llt.8 
XTF 'H t; l Ci. 0 1 C ':. 0 
SU F L f 1-W r, -; 1 l l • 0 lGG.2 
SU F LF AFT tl l l 2 • 7 111.u 
SUP ,H Fw C s l C ~. 8 l.C6.8 
SUP tT AFT 1 ,J 12 ~. c; 122.0 
S 1-1 Frl ' IC !I C l l 19~.3 U: 3. l 
St-F C JG F C 

1 ' 
1.5 5. 1 144.:> 

St-,RIl ,J C F R 1 3 · 13 9. 4 l2 E. 6 
St- f. •J·J C K i: 14 1 5 4. 7 14(.4 
SHF ,-lJC L F 1 ? 1~E.3 136.3 
SH f.-::; JC TOP 16 235.6 lEE.3 
s HRflJ C R A 17 15 t;., 14(.Cj 
SUP { ( l 8 l 14. 3 111. 8 
S 1- POJ C L A lS 14 ~ • ;. 13 7. C 
S hHJJ U F L 2G 13 <;·. C 12c;.o 
SH RU.JC A L 2 l 14~.? 131. 3 
SHflJ •JC A K 2 2. l4c.9 134.3 
LEM JtSE • J 

t. - - Hl. 5 -H';. 8 
fLT ': X c~ C ' 4 E.2 - E. 3 
TLT ~"" LFT • i: 

t. ~ 1 ; • 2 - C. 8 
TLT -:X AFT 2t 21.3 c;. 6 
TLT tX T P. T , 1 13.2 c. 8 
PL T 1UUL T 28 l 1 i. 5 U A. 7 
Pl T \ j, A6 2 ; 12(.2 121.0 
PL T .I - 2 .2 3G U ~. 1 126.7 
PL T ~ .. ·~ 1 12 7. 3 12E.3 
PL T ~4 ; 2 12E.O UG. C 
PL T ~i:I\JTER ; 3 l .2 i. E i2 E. 7 
PLT CLI\JTLR ~ 4 13~.4 134.2 
PL T ~'-1-12 35 12,. 5 12~.3 
PLT j- 14 '36 124. 7 125.6 
Pl T ·l- 14 37 124 .<; 1·2~.8 
PLT ,.i 14 ; 2 l d: • (: 127.6 
PL T L ~u ;S 12!.4 127.3 
Pl T l 7, A8 40 l c:: ~ • l 126.0 
FR E ,~ M:J C t, l 117.2 11 E. 5 
ALT , S X 4,: 11 7. 2 l lE. 4 
V • S. S S .X t, 3 Ui .3 1 2 E • .1 
At-'F.5 h A 13 '1 4 11<;.5 UC.4 
AMF • > 1"1 A 13 4: llS.5 12C.4 
AMP. S 1, 0 14 t, b 1' 3. 5 124.S 
4MF.S ,\ A 14 4 7 l c::; • t 1L4.5 
AMF.; \~ A 14 48 Li;. 7 124. 6 
AMF. -;.~ ti 14 Lt<; 12;.? 124.7 
AM f. > w A 14 5C l ~ ~ . l 12t.2 
~:'1F.:;w 114 ~ l U: .1 12 6. 2 

KY f l\J (). :: '{ U J AL; f I C ,\ L , ~ ,.i N ,~ 1 F- :;u 

. HCURS .VS. DEG.F 
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lNTEGRAT IO~ ,J F HEKMAL TI{ /\ ;~ S l t:.: N 1 5 PGt,4 1179 

i1 PULL0 lC MISS lllN .A1'.ALYS1S 

- r 1n - TE MPE ;{ATURE PKUFILE HOURS .vs. Di:G.f 

UJ:l.Q..E __________ JJclt_J~.l~~_Q~ ____ lQ.lLQJl 
fH Ct:T Al3 '; 2 11<;.8 lLC.6 
TH [.;: T ~ 14 53 u~. s 126.S 
Tl-< rJ ·: T l\H : 4 12 6. 0 12 7. 0 
T t, ;J .; T 114 C:;: 12 6. C 12.7.0 
LEV t:L r ·K '; 6 l l 5. 3 117.2. 
5 5 [ r1 j,-., :~ ~ '; i 114. S 115.8 
S 5 ( f: ,1 ·"1 p g '; ~ l l t. 8 11 ~. 0 
_'j 5 [ .-~ 1H1P G ':i ,:, 11 L f. 11 E. 0 
55C P ;u,,p <; I. ' .... l, l H. 8 ll E. O 
:> 5 ( :i /'.l "-IP <.; c l l lt. 8 llE.U 
55[ J i~..,, p 7 c 2 1 .1 S . 3 UC. S 
:.> :> [ "\ A,·1P t l ~ l_lS.3 uc.~ 
HY~ JS l t4 12 C. E l2 l. g 
HY c I/ s j l5 1 I E • 2 11 S. 2 
riY F HT ~6 1 1:. Y 116.6 
lNC r T F ~1 [ t. 7 11 C • ~ l l2. 3 
SUP n FW C 68 1 l 5. E lit. 6 
SUP {f ',1 1 ,-: 6S Li C. 3 ll 7. Y 
.>Up { T AFT 7 ·) 12 C. E 12 l. 8 
cN [ HT 71 f ~ • 4 E 'i. l 
)Up L F ·HT 72 1 le. 1 11 c;.2 
SU I-= L F '1 I L i3 12£. 7 12 .2. 2 
Su P L = F ,1 r 1 4 117. 3 11 t. 6 
FM C i S :- ' ~ l l 5. 3 116.b 
ALT X Ci:iSF. It l l £ • <; Ll Lt • _j 

4L T :.1 :--1 L! 1 1 l l 7. 2 118. j 
C ilS E A'...> , A6 78 l l l. C ll 2. 2 
CAS i: t<J-12 7g l l C. 1 111.3 
CAS c ~"':: ti 14 E C l 1£ • <; 114. 0 
CAS E vsx !: l. 11 <;." uo. 3 
CA S t=: :J 7, ti 8 ~ -

~ t. l 1.,. t 11~.9 
WG 1/) 2. HT t ; l U. 1 l lf,. l 
WG \J )c i'-\ .\FT 8 4 11~ • .; 116.3 
WG v .:i c -1 Fw D E 5 l.L ~.;. llt.2 
WG V - ; 

) L. FwO u 1 l l • .3 114.l 
~G V:il 1"1l fT E I l 1 H. l l1S.O 
i-1 G V j 1 HT l E 1 lE. • ? l. lf.. 3 
rJ G i\L T ·~ JI"' ES 111. 9 112. 4 
WG /lL T " E "I '; J 11 C. 5 lC c;. 7 
HYE .\c.i <; l 1 1 t . 4 llS.4 
HYE i i 4 S2 11~.t.; 11 t:. 1 
HYE .'I 2 ..) .; ~ l l , • E llJ.? 
TGF ~C\/ t t< S4 1 Ct;. 4 l C:. l 
TILT ~ T { (1 s J E 2 • 4 EJ.O 
hT k ~ L \Jr u~ <; c l; ~. 2 13 1➔ .o 

SP /\ C: S 7 -4cC.C -46 C. ,J 
~CTIJ ~T UR C k 

' - E. e tf:.3 

-
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INTEGRATICN OF Tr ER~ AL lRANSIENTS PGM 1179 

APOLLO 10 MISS ION ANALYSIS - TI p., E - TEMPERATURE PROF ILE HOURS .vs. OEG.F . 

~QLf_ ________ jjt:1.f_J.oJ~~JJ ____ l~lAt~----lQl~lQQ ___ l..QlLllQ__ __ lQL.zQQ 
VSR 3 l 11 l. 9 11 c. 5 1os.o 98.7 <J2.7 
FILLER BLK 2 11.c. l llC.8 105.2 98.7 92.5 
VSR 2 3 112.1 111.0 103.9 96~7 <l0.3 
ALT IM 4 lCf.6 104.8 98.8 92 .4 86.6 
VSR l C: 116. 8 -114.4 106.3 98.l 90.8 ~ 

XTRMA 6 10!.0 l C 3. 7 99.7 95.6 91.6 
SUP L F FWC 7 1cc;.2 lCi.5 . 102.0 96.4 91. 2 
SUP L f- AFT 8 11 l. 0 1(€.6 101.9 9S.9 90.6 
SUP KT FWC c; lOf.8 l 04. 9 99.8 94.0 88.4 
SUP RT AFT 10 l.!~.O 118. 1 101.1 97.7 90.0 
SHROU C A C 1 l 16 ~. 1 13<;.7 104.5 87.6 77.9 
SH !< OU C F C 12 141t.5 132.0 102.5 A5.4 75.4 
S rFOU C F R l~ 12€.6 llt.t: 88.5 72.l 62.2 
SHROUC R F 14 14 C. 4 12l:.8 99.8 84.6 75.2 
S H~OU C L F 15 13(.3 12 ~. l 104.3 92.l 83.7 
S HROU C TOP 16 1 s e • .3 154.6 105.6 · 82.6 10.1 
SH ROU C k A 17 14C.c; 12 E. 0 105.0 91.4 82.1 
SUP RC 18 111.8 lCG.9 104.0 97.7 91. 5 
5 rf.OLl C L A 19 131. 0 12~.6 103·.a 91.0 82.4 
SH ROU (. F L 20 12c;. C 12C.3 104.2 93.8 86.2 
S HflOU C A L " l 1 ~ 1. 3 121.2 103 • .7 92.5 84.6 
SH ROU C A R " 2 13-<. 3 123.8 105.5 93.5 84.9 
LEM BASE 23 - it!.8 -11~.4 -196.0 -211.6 -224.0 
TLT EX FWD 24 -e.3 -H:.9 -35.4 -49.5 -60.5 
Tl T c:X L FT ~,::; 

t. J (.8 -5.3 -17.8 -26.4 -32 .5 
TLT ': X A i=T 26 ':. 6 C.5 -18.6 -32.8 -43.5 
TLT EXT RT ,1 (.8 -5. 3 . -17.8 -26.4 -32.5 
PLT .110CAL T 28 11 E. 7 11 E. 4 117.4 l 16. l 114.5 
PL T ' A5,A6 2.9 l .c 1. O 118. 8 116.4 114.5 112.s 
Pl T A-2.2 30 12t:.. 7 12 "• 3 119.5 117 .2 114.9 
PL T A4 ~ l 12 e. 3 126.6 122.6 119.2 116. l 
Pl T A4 '.l ~ 

-'- 12<;.0 126.7 122.6 119.2 ll6.l 
Pl T CENT ER 33 12 E. 7 126.7 122.4 119.0 116.0 
Pl T CCNTLR 34 131t.2 121. 8 12 o. 8 117.3 114.5 
PLT A9-12 35 1" .. ".l ~--- 12 1. 6 119.3 117. l 114.8 
PLT A-14 3c 12!.6 123.4 120.1 117.3 ll4. 7 
PLT A-14 37 12~.8 12 3. 6 120. 7 118.0 115.4 
PLT 414 3 E 121. t 125.5 122.2 119.2 116.4 
PLT A26 39 127.3 125.3 122 .2 119.4 116.6 
PLT 47 ,A8 40 l2t.O 124.0 121.3 118.8 116. l 
FREQ MOD 4 l l le. 5 llE.4 117.5 116.2 114.7 
Al T ssx 4 2. 1 le. 4 11 E. 4 117 .5 116.2 114. 7 v.s. ssx 43 128.3 12l:.9 122.9 119.4 116.4 
AMF .S w Al3 44 12C.4 li.G.9 117.3 115.3 113.3 
AMP. 5w Al3 45 120.4 llS.9 117.3 115.3 113.3 
AM p .s VI A 14 46 12 4 • . 5 124.2 121.5 118.7 116.0 
AMF .5 w Al4 47 12.t..5 12.4.2 121.5 118.7 116.0 

·AMF.S-... Al4 48 124.l: 124.3 121.s 11 8 .o us.a 
~MP.Sr; Al4 4<; 124.7 124.5 121.9 119.2 116.5 
AMP.SW A 14 SC 12t:..2 126.0 123.5 120.0 117 .8 
AMF. 5 rJ Al4 5 l 12t.2 126.0 123.5 120.6 117 .8 
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INTEGRATION OF T~ERMAL lRANSIENlS PGf' 1179 
APOLLO 10 MISSION ANALYSIS 

- Tlf'F. - TEMPERATURE PROFILE HOURS .vs. OEG.F 
JOD£ __________ JJM~-l~J~~jJ ____ l~l~~2il ____ l~L.lQQ ____ iQl£l2Q ___ ..J.QL.ZQ.Q 
TH OET Al3 c:: ~ 

.J '- 12C.6 11 <;. 7 117.0 115 .o 113 .1 
TH CET .A 14 !3 12f.g 12(:.3 122.9 119.9 117 .o TH DET Al4 54 127.0 126.2 122.a 119 .8 116.9 
Th OET Al4 CC 12 7. C 126.2 122.a 119.8 116.9 
LEVE-LEI< 5 l: 111.2 118.0 118. 7 118.o 117.9 55(8 AMP 5 ~1 115. 8 116.2 115. 7 114.6 113. 2 
55CB AMP g 58 118. C 11e.s 118.5 117.7 116. 3 
55CB AMP 9 5~ 118.0 118. 5 11 a. 5 117. 7 116.3 
55Ce AMP <; 60 118.0 11 E. 5 118. 5 117.7 116.3 
55( B AMP G l l 118.0 11 e. 5 11 a. 5 117.7 116 .3 
5.5 CB AMP 7 t2 12(.5 12 l .1 121.0 119.9 ll8. l 
55(B AMP 7 c 3 12(.5 121.1 121.0 119 .9 118. l 
rlY I: VS l c4 l ~ 1. <; 121.9 121.0 119.4 117. 3 
HYE VS 3 cs l I<; • .2 11 "i.3 11 a. 7 117.5 115.8 
HYE AbT c6 116.t: llt.5 115.5 114.2 112. 7 
ENC FT FWC f1 11~.3 113. 0 114.3 114.5 114. l 
SUP ;n FWD tE 116.6 llf. 5 115.4 114. l 112.5 
5UP RT MIC (: <j 11 7. 9 llt.4 111.9 106.4 100. 5 
5UP RT A FT 7C l" 1. 8 121.9 120 .. 9 119.3 117. l 
ENC AFT 7 1 E ~. l t4.6 85.6 86. 5 87.4 
SUP LF ,-HT 12 l l <;. 2 11<;.3 118.6 117.4 115.7 
SUP L f- MIO ,3 12.£.2 121. 5 118.4 114.2 109 .7 
SUP L f FW C 74 116.6 116.2 114.5 112.0 109 .o 
FM CASE - c:: I .J 116. t:. ll 1. l 117.2 116.2 114.8 
ALTX CASE 1£: 11-4.3 114. 9 115.5 115. l 114.0 
Al TA MB 11 11 a. 3 11e.4 116.9 115.l 113. 3 
CASE A 5, A6 78 1 1 t. 2 112. 7 113.4 113 .o 111 .9 
CASE A9-12 7S 111. 3 111.9 . 112.8 112.6 11 l. 7 
CASE MBA1 4 EC 114.C 114.4 114.5 113.6 112 .o 
CASE vsx €1 12 c. 3 12c.1 119.7 117.~ 115.l 
CASE A7,A8 €2 113.S 114.7 115.9 115.9 llS.O 
WG VS2 AFT 83 116. l 115. 6 112.6 108.7 104.8 
WG VS2MAFT €4 lll:.~ 116.8 117. 1 116.2 114.6 
WG VSiMFwO €5 116. 2 116.8 117.2 116. b ll5. l 
WG VS 2 Fw C €6 114. l 113. 8 112.0 108.7 104 .a 
WG V~ lMAFT t 7 ll'i.O ll'i.4 119.5 118.2 116.0 
wG vs 1 AFT 88 11 8. 3 111.9 115.l 110.9 106.5 
wG ALT MIC ag 11 t• 4 112.7 112.9 112.3 111.0 
WG ALT CEN SC JC<;.7 1cc;.o 106.3 102.s 99.3 
HYE ., ~ 5 . <; l 11 S.4 11<;.-, 120. l 119.l 117. 3 
HYE A24 S2 llf. 7 117. 3 117. 7 117.l 115.8 
HY e AL3 <;3 113.5 113. 9 114.0 113.4 112 .2 
TCP CC VE R S4 l C ~. l 105.4 105.7 105.~ 104.9 
TILT S TRCT <; 5 83.0 83.3 84.0 84.7 85.1 
rlTR CLNTLR S6 l3L. C 128.2 120. 9 117.3 114.5 
SPA CE <;7 - 46 C. C -4oC.O -460.0 -460. 0 -460.0 
ACTUATOR <; 8 7t.3 1 t.. 5 11.2 78.0 78.7 

-
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lNTi=GHAT l[N OF THERMAL lKANSIENl S PGf" 1179 
Al-'llLLO lC MISS ION Af\AL.VSI S 

- TI r-' E - TEMPERATLJKE PKUFILE HfURS .vs. DEG.F 
~Q~r __________ Jl~i_J~l~~2~----l~l£JQ~ ____ lQl~l2Q ____ lQl~iQ~ ____ lQ.L.~2Q 
VSR J l El.2 E2.2 11.1 73.8 7iJ.l 
FILLt: R BLK 2 El.C E2.l 77.8 73 .'J 70.5 
1/S R 2 3 E ',. 8 8C.l 76.0 72.4 o9.l 
Al TI 1 4 81.6 17.3 73.5 70.l 67.l VSK l 5 E4.5 7 <;. 3 74.7 70.7 67.2 XT RP il 6 Ei.G E-4. 5 81.4 78.5 75.7 
SUP L f- FvJ C 7 U.t E2.4 7 8. 7 75.2 1 2 • 1 
SUP L F .AFT E u.o E 1. 9 78.3 75. l 72.l 
SUP ,n FWD <; E3.3 -, e. s 74.8 71.3 6d.0 
~U F {T AFT lC E3.7 7E.5 74.0 7u.0 66.6 
SHln:J C A C 1 l il. 4 66.5 62.5 59.2 56.l 
St-F tlJ C F C 

l ' 
6E.8 t '3. 9 60.0 5t,.b 5 3. 7 

S Hfl GU l f R 13 5~.5 5C.o 46.7 43.4 40.5 
St-iR fl uC R F 14 6E.6 t3.b 59.5 56.0 5 2 .9 S HR CJ'J C L F 15 71.-4 12.1 6 7. 7 63.8 60.4 
SHlffluC TOP 16 t , • l 56.5 52. l 48.5 45 .3 
Sh FOlJ D R /l 17 ,~.2 t<;.8 65.3 61.4 58.0 
SUP KC IE E:.1 6C.3 75.4 7 0 .9 o 7 .0 
S hR fl tJ C L A lS il.C ,c.9 66.6 63.0 59.7 
SHF CJ UC F L 2C . 8 C. l 15. 0 70.b 66.7 6 J.2 
5 HROlJ C A L 

' 1 H. 5 73.6 69~4 65.7 62.5 
S Hf<CJU C A R 22 7 f.. 2 72.8 68.3 64.4 61.0 LEM dASE 23 -23t.3 -242.<:J -250.3 -2 56. 8 -262. 5 
flT :: X FWC 24 -6~.2 - 7t.. 3 -82.0 -8"{-, • 1 -qo .6 
TLT t:X L FT ~ ~ 

~ J - 3 t. E -4C.O -42.3 -44.0 -45.4 
TLT ~x AFT 26 - ~ 1. 8 -5E.3 -63.4 -67.6 -70.9 
Tl T EXT RT 27 -3t.8 -4C.o -42.3 -44.0 -4S.4 
Pl T "\COALT 28 11 £. 1 11 C. 8 108.7 106.5 104. 3 
Pl T · A5,A6 29 llC.4 lCE.3 106.0 103.7 10 1.4 
~LT ~-2 2 .3 C 11£.7 llC.4 108.l 10?.7 10 3 .4 
PLT A4 2 l 1 l 2. 3 llC.6 108.0 105.4 10 2. 9 
PL T A4 ; 2 11.3.3 11 C. b 107.9 105.3 102 .8 
Pl T C rnT ER 33 112. 2 llC.~ 107.9 105.3 102. 8 
PlT CCNTLR 34 111.<; lCS.3 106.8 104.3 101.8 
PL T ~'1-12 35 11~.4 lC<;.g 107.3 l 04. d 10 2. 2 
Pl T A-14 36 11,.0 lC<i.4 106.8 l 04. l. 101.6 
PLT \- 14 37 11 L • 8 llC.2 107.6 104.9 10 2. 3 
PLT 4 14 38 113.t llC. 9 108.2 105. 5 10 2 .9 
PLT '\2 6 3S 113.9 111.2 108.5 105.8 10 3 .1 
PL T \7, AB 40 1 l,;. 4 11c. 1 108.0 105.3 10 2. 6 FRE~ ,"10 D 4 l 11£.9 llC.<; 108.9 106.7 104 .5 
ALT ssx 42 112.c, 111. 0 108.9 106.8 104.6 v.s. ssx 4 3 11; • 5 ll C. ts 108.2 105.b 10 3. 1 AMP. ,;w Al3 ~4 1 1 1 • 3 lC<;.l. 107.0 104.7 10 2 .4 
A~I F. S ~ A 13 4 5 11 1. 3 lC<;.2 107.0 104.7 10 2 .4 
AM P. S ,'j A 14 't c l 12. 4 11 c. 7 108.l 105.5 lO 2 .9 
AMJ.J.,.;,,. .114 47 I l,;. 4 11 c. 7 108.l 105.5 102.9 

. AMF.) v, A 14 4E l 1: • 2 llC.5 107.8 105.l. 10 2 .6 - i\MP. -;1,; A 14 4S 112.s lll.L 108.6 l 0li. u 10 3 .3 
AMP.S,, J\l 't :C 115.C 112.3 109.5 lOf..d 104. 2 
AMP.S ri A 14 : l 115.C 112.3 109.5 106.8 104. 2 
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INTEGRATION OF T~ERMAL 1RANS1ENTS 

APOLLO 10 MISSION ANALYSIS 

TIME - TEMPERAlURE PROFILE 

PGfil. 1179 

HOURS .vs. DEG.F 

w:1u _________ 1m"_J~.1 .. ~2.Q ____ l.Ql&Jlln ____ 1QlLl22 ____ 1.Ql..,!tQ~ ___ -1QL.~.Q 
TH OET Al3 52 111.0 1ce.9 106.6 104.4 102.1 .· 
TH DET Al4 ~3 114.2 111.5 108.7 106.l 103.4 
TH DET Al4 54 114.2 111.4 108.7 106.0 103.4 
TH OET Al4 ~5 11~.l 111.4 . 108.7 106.0 103.4 
LEVELER 56 116.8 115.3 113.7 111.8 109.9 
55CE AMP 5 51 111.6 1cg.7 107.6 105.5 103.3 
55(8 AMP 9 sa 114.4 112.3 110.0 107.5 105.0 
55CB AMP 9 S9 114.4 112.3 · 110.0 107.5 105.0 
55CB AMP 9 tC 114.4 112.3 110.0 107.5 105.0 
55CB AMP 9 tl 114.4 112.3 110.0 107.5 105.0 
55CB AMP 7 62 11!.9 113.4 110.7 107.9 105.2 
55CB AMP 1 E3 115.9 113.4 110.7 107.9 105.2 
HYB VSl f4 114.8 112.2 109.4 106.6 103.8 
HYe VS3 t5 11~.1 111.5 109.0 106.5 103.9 
HYE ~6T EE llC.9 lCS.9 . 106.8 104.5 102.3 
ENC FT FWD 67 113.2 111.8 110.l 108.3 106.3 
SUP KT FWC 68 llC.7 lCS.7 106.5 104.3 102.0 
SUP RT MIC t~ ~l.t as.2 84.l 79.5 75.4 
SUP RT AFT 7C ll4.6 112.0 109.2 106.4 103.6 
ENC AFT 11 .ee.1 ee.8 89.4 89.8 90.2 
SUP LF AFT 12 113.7 111.4 109.0 106.4 103.8 
SUP Lf MIO 13 1C5.1 lOC.7 96.5 92.6 89.0 
SUP Lf FWD 14 1C5.5 lCl.7 97.9 94.l 90.3 
FM CASE 15 113.2 111.3 109.4 1~7.3 105.l 
ALTX CASE 76 11~.f llC.9 109.0 107.0 105.0 
ALTA MB 77 111.4 lCG.5 . 107.4 105.3 103.l 
CASE A5,A6 78 llC.5 ice.a 101~0 105.l 103.1 
CASE Aq-12 79 · llC.4 108.7 . 106.8 104.8 102.7 
CASE MBA14 SC llC~l 1ce.o 105.9 103.7 101.5 
CASE VSX ~l 112.6 110.2 107.8 105.4 103.l 
CAS E A7,A8 8~ · 11~.5 111.6 109.5 107.3 105.0 
WG VS2 AFT €3 101.1 . S1.6 94.3 91.2 88.2 
WG VS2MAFT 84 112.5 llC.2 107.7 105.0 102.4 
WG V52MFWD €5 112.1 llC.8 108.2 105.6 102.9 
WG VS2 FWC E6 lOC.8 S6.9 93.2 89.6 86.3 
~G VSlMAFT €7 11~.4 llC.5 107.5 104.6 101.6 
WG VS! AFT 88 10~.2 S8.l . 94.4 90.8 87.6 
WG ALT MID 89 lOS.3 1C1.4 105.3 103.1 100.8 
wG ALT CEN 9C g~~9 S2.8 89.8 87.0 84.3 
HYE ~25 . Sl 114.9 112.l 109.3 106.4 103.5 
HYe A24 S2 11~.9 111.7 109.2 106.7 104.0 
HY e A 2 3 <; 3 11 C • 6 l C 8 • 8 10 6. 7 l 04 • 6 10 2. 3 
TOP COVER S4 10~.l 1C3.l 101.9 100.7 99.4 
TILT STRCT SS e~.5 65.8 86.0 86.l 86.1 
HTR CCNTLR ~c 111.<; 1c<;.4 106.9 104.4 101.9 
SPftCE S7 -46C.O -46C.O -460.0 -460.0 -460.0 
ACTUATOR <;a 7S.3 ac.o 80.6 81.1 81.6 

RYftN .AERONAUTICAL, SAN CIEGU SEPT. 15 , 1969 PAGE 94 



INTEGRATIGN OF TI-ER MAL lRANSIENlS PG~ 1179 

APOLLO 10 MISSION Af\ALYSIS - TI fi'E - TEMPERATURE PROFILE HOURS • vs. DEG.F 

~O]f __________ JlMf_j.Q.l~!~~----l~l£55D ____ l0J.L2~Q ____ lQl.a.2,2Q. ____ 1Q.L.1QQ 
VSR 3 1 6t.8 63.8 61.0 58.4 55.9 
FILLER BLK 2 67.3 64.4 61.7 59.l 56.7 
VSR 2 3 66.l 6 3. 3 60.8 58.3 56.0 
ALT IM 4 64.lt 61. 9 59. 5 . 57.3 55.1 
VSR .l 5 E~.l .61.2 58.5 56. 1 53.7 
XTRM4 6 11.1 7 c. 7 68.3 66.0 63.9 
SUP L F FWC 7 f .C;. l 66 .• 4 63.8 61.4 59.l 
SUP LF AFT 8 6<j.3 66. 7 64.2 61.9 59.7 
SUP RT Fll'ID <j 6~.1 62.4 59.9 57 .5 55.3 
SUP RT A.FT 10 6 3.'t 6C.6 58.0 55.5 53.2 
SHROUC A C 11 !2.4 5C. g 48.6 46.4 44.3 
S HR OU 0 F C. 12 5 1. 0 4S.5 46.2 44. l 42.0 
SHROUC F R 13 Je.o 35.6 33.5 31.5 29.6 
SHROUC R F 14 5 C. 2 47. 7 45.4 43.3 41.2 
SHROU C L F 15 57.3 54.4 51.8 49.3 47.1 
SHROUD TOP 16 42.5 40.0 37.7 35.6 33.6 
SHROUD R A 17 s~.o 52.2 49. 7 47.3 45.1 
SUP RC 18 6~.4 6C.l 57.1 54.4 51.8 
S Hf<OU C L A 1g st.s 54.l "51.6 49.3 47.1 
St-ROU C F L 20 tic. o 57.l 54.4 51.9 4q.6 
SHROU C A L 21 5':.6 56.9 54.4 52.0 49.8 
StiROU C A R 22 51. <; 5 '5. 1 52.5 50.2 41. <J 
LEM BASE 23 - 26 7 .6 -212.2 -276.3 -280. l -283.6 
TLT EX FWC ~4 -S3.<; -~6.6 -98.9 -lOG.9 -102.6 
TLT EX L FT ~,: 

t,.,; -46.4 --41.2 -47.9 -48.5 -49.0 
TLT EX A FT 26 -1 ~- 6 -75.8 -11.1 -79.3 -80.6 
TL T EXT RT 27 -4~.4 -41. 2 -47~9 -48.5 -49.0 
Pl T MO CAL T 28 102.1 c;<;. 8 97.5 95.3 9 3.0 
PLT A5,A6 29 gc;. 1 96.8 94.5 92.3 90.0 
PLT 1\-22 30 1 O l. 0 'i€.7 96.4 94.1 91.8 
PLT A4 ! 1 lCC.4 c; 8. 0 95.6 93.2 90.9 
PL T A4 ~ ~ 10(.3 S7.8 95.4 93.0 90. 7 
PL T CENT ER 33 1cc. 4 ': 7. 9 95.5 93.l 90.8 
Pl T CCNTLR 34 <;S.4 S7. 0 94.6 92.3 90.0 
PLT ACi-12 3~ c;C;.6 S 7. 0 94.5 92.l 89.6 
PLT A- 14 36 Cj C; • 0 S6.5 94.0 91.o 89.2 
PLT A-14 37 SS.7 s1.2 .94.7 92.2 89.8 
PLT Al4 38 lC C .3 <; 7. 8 95.2 92.8 90.3 
PLT A"2.6 . 39 lOC. 5 S7.9 95.4 92.9 90.5 
Pl T A1,A8 40 lOC. 0 <; 1. 4 94.8 92.3 89.9 
FREQ "IUD 4 l 10~.3 lCC.O 97.7 95.5 93.2 
ALT ssx 42 10~.3 lCC.l 97.8 95.5 93.3 
v.s. ssx 43 lCC.6 Se. l 95.7 93.4 91.0 
AMP.S W Al3 44 lC C. l <; 7. 8 95.6 93.3 91.0 
AMP.$ w Al3 45 lC C .1 ': 7. 8 95.6 93.3 91.0 
AMP .S w A 14 46 10(. 4 s,.a 95.3 92.9 90.5 
AMP.SW A 14 47 lOC. 4 C: 1. 8 95.3 92.9 90.5 

- ' AMP.SW Al4 48 lOC.O Sl.5 95.0 92.5 90.l 
AMP .SW A 14 4<; lCC.7 <; 8. 2 95.6 93.l 90.7 
AMP .Sw A 14 50 lC 1. 5 s a. 9 96.4 93.8 91.4 
AMP .SW A 14 51 101.5 <; 8. 9 96.4 93.8 91.4 
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INTEGRATION OF T t-ERMAL 1RANSIENlS PGf'I, 1179 

APOLLO IC MISSION ANALYSIS - T[~E - TEMPERATURE PROFILE HOURS .vs. DEG.F 

i:iO~f _________ l.1M~-J~J~j~----l~la~2~----lglL22Q ___ lQl£~2.Q_ ___ ll)laIQQ 
TH Dt:T AU C: -

~ " c;~.8 c; 1. 5 95.2 92.9 90.6 
Th OET Al4 !3 IOC. 8 S s. 2 95.7 93.2 90.8 
TH OET Al~ ~4 lOC.8 c; s. 2 95.7 93.2 90.8 
TH OET Al4 55 1cc. a «; a. 2 95.7 93.2 90.7 
LEVELER St lC 1. 8 105.6 103.4 101.2 98.9 
55(8' AMP 5 57 l ·O 1. 0 c;e.1 96.4 94.l 91.9 
55 CB .AMP 9 58 IC~. 4 c;c;.q 97.3 94.8 9 2.3 
55[8 AMP 9 59 lC 2. 4 9<;.9 97.3 94.8 9 2. 3 
55[8 AMP c; to 102.4 gc;. 9 97.3 94.8 9 2. 3 
55[8 .AMP c; 6 1 10~.4 <i'i.9 97.3 94.8 9 2. 3 
55CB AMP 7 t2 102.s c; c;. 7 97.1 94.5 92.0 
55(8 .AMP 7 t3 102.5 c;c;.7 97.l 94.5 9 2.0 
HY 8 VS l !4 101. l 98.4 95.7 93.l 90.6 
HYE VS 3 l5 10 1. 3 s e. 1 96.2 93.7 91.2 
HYE A6T t6 10( .o S1.7 95.4 93.l 90.8 
ENC FT FwC 67 104.2 1c2.o 99.8 97.6 95.4 
SUP RT FWC ta c;c;., S1.4 95.l 92.8 90.6 
SUP RT MIO 6', , 1. 7 68.3 65.2 62.4 59.8 
SUP RT AFT 70 lOC.8 <; e. l ·95.5 92.9 90.4 
ENC AFT 71 .SC.5 <;C.7 90.9 90.9 90.9 
SUP L F AFT 72 101. 3 SS.7 96.l 93.6 91.1 
SUP LF MIC 13 E~.t: 82.5 79.5 76.7 74.1 
SUP L F FWC 14 S6.6 83.1 1c;.1 76.5 73.4 
FM CASE - C: 'J 1c2.c; lCC.7 98.5 96 .2 94.0 
ALTX C.AS E 16 lC~.c; , l CC. 8 98.6 96.5 94.3 
Al TA MB 11 10 l. 0 c;a.a 96.7 94.5 92.4 
CASE A5., A6 78 101.c <;c;.o 96.9 94.8 92.8 
CASE A9-12 7S lOC. 6 SS.5 96.4 94.3 92.2 
CASE M8Al4 EO 9S.4 c;1.2 95.l 93.0 90.9 
CASE vsx e 1 1 CC. 8 c; e. 6 96.3 94. 1 92.0 
CASE A7,A8 E ~ 10~.t l0C.3 98.0 95.7 93.4 
WG VS2 AFT 83 6!.4 82.7 80.1 71.5 75.l 
WG VS 2MA FT E4 9c;.1 c; 7. 0 94.4 91.8 89.3 
l'IG VS2MFWD es 1cc. 2 <; 1. 6 94.9 92.3 89.8 
WG VS2 FWD Et 8~.l sc.1 77.3 74.6 7 2. l 
WG VS lMAfT· E1 SE.a S6.0 93.3 90.6 88.l 
WG VS l AFT 88 E4.5 81.6 78.9 76.3 73.8 
WG ALT MID 89 SE. 5 S6.l 93.8 91.5 89.2 
WG ALT C EN <; C 81.8 7 c;. 3 11.0 74.7 7 2.s 
HYE A2~ Sl lOC.7 c;,.9 95.2 92.5 90.0 
HYE A24 <j 2 101.4 <; 8. 8 96.l 93.6 91.0 
HYE A 2 3 <; 3 lCC.O <; 7. 7 95.4 93.l 90.8 
TOP COVER <;4 se.o <;6.5 95.l 93.6 9 2.0 
TILT STRCT <j~ Et.l e6.o 85.9 85.6 85.4 
HT R CCNTLR c; 6 c,c;.5 <; 1. l 94.7 92.4 90. l 
SP.ACE c;7 -46(.0 -460.0 -460.0 -460. 0 -460.0 
ACTUATOR <; 8 E~.O E2.4 82.8 83.l 83.3 
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INTEGRATICN OF l~ERMAL 1RANSlENlS 

APOLLO lC MISSION AhALYSIS 

Tl~E - TEMPERATURE PRO~ILE 

PG~ 1179 

HOURS .vs. DEG.F 

~Oif __________ JlM~~J~l~J5.il ___ lil£~Q~ ____ u;i1~a22-___ lQ1£2~Q ____ 1a1~22Q 
VSR 3 1 ~4.0 55.l . 59.0 63.9 69.2 
FILLER BLK 2 ~i.a 55.4 59.4 64.5 70.3 
VSR 2 3 54.6 57.3 63.l 69.4 16.5 
ALTIM 4 ~!.4 54.l 57.7 62.5 69.2 
VSR 1 5 ~2.4 55.7 62.6 70.3 79.0 
XTRMA t El.9 6C.7 60.5 61.0 62.7 
SUP LF FWC 7 51.3 57.9 60.6 63.5 66.9 
SUP LF AFT 8 5£.3 6C.3 6~.0 67.5 71.6 
SUP RT FWC 9 53.7 53.7 55.7 59.2 64.3 
SUP RT AFT 10 ~2.7 5E.5 67.5 75.5 83.4 
SHROuD AC 11 tl.8 1ce.s 138.5 152.2 160.4 
SHROJL F C 12 4S.3 1~.9 107.6 122.0 129.4 
SH~UUC FR 13 35.S f5.7 93.5 107.9 116.4 
SHROUC R F 14 4S.~ Sl.O 106.5 119.7 128.6 
SH~OUC L F 15 ~4.1 7~.8 99.l 109.6 116.8 

. SHPOJD TOP 16 72.7 15~.3 206.3 226.4 236.6 
S~POUC R ~ 17 ~4.5 84.3 105.9 118.2 127.6 
SUP RC 18 4~.8 4~.6 51.5 54.4 58.2 
SHROJ C l A 19 !4.3 8C.9 101.4 112.7 120.9 
SHROUC FL 20 5~.l 74.6 89.l 97.7 104.2 
SHROUD AL 21 5£.l Sl.l 97.l 106.8 114.7 
SHROUC AR 22 5f.l 7~.5 96.4 107.2 116.3 
LE~ BASE 23 -2st~a -28~.7 -292.2 -279.8 -204.4 
TLT EX FWC 24 -104.0 -1C5.3 -106.4 -107.4 -107.7 
TLT EX LFT 25 -4S.4 -4~.9 -50.3 -50.7 -50.5 
TLT EX AFT 26 -€1.7 -S2.7 -83.5 -84.3 -84.2 
TLT EXf RT 27 -4~.4 -49.9 -50.3 -50.7 -50.5 
PLT MOCALT 28 9C.8 88.6 86.6 84.8 83.3 
PLT -A5,A6 29 El.8 85.7 83.9 82.3 81.2 
PLT 4-22 30 8~.5 Sl.3 85.4 83.7 82.4 
PLT A4 31 ee.t 86.4 84.5 82.8 81.5 
PLT 44 22 E£.4 86.3 84.3 82.7 81.4 
PLT CENTER 33 Ef.5 86.4 84.4 82.8 81.5 
PLT CCNTLR 34 €1.7 S5.6 83.7 82.l 80.9 
PLT A9-l2 3: e1.2 €5.0 83.l 81.6 80.5 
PLT A-14 3E St.8 €4.7 82.9 81.4 80.4 
PLT A-14 37 E1.4 E5.2 83.3 81.7 80.5 
PLT Al4 38 ee.c 85.7 83.7 82.l 80.8 
PLT A26 39 ee~l ES.9 83.9 82.2 81.0 
PLT 47,~8 40 81.5 65.3 83.3 81.7 80.6 
FREQ MOD 41 91.0 88.8 86.8 85.0 83.5 
ALT SSX 42 g}.l tS.9 86.9 85.l 83.5 
v.s. ssx c3 c£.7 et.6 84.6 82.9 81.6 
AMP.SW Al3 C4 EE.8 E6.6 84.7 83.0 81.7 
AMP.SW Al3 45 ee.e 86.6 84.7 83.0 81.7 
AMP.SW Al4 4t 6S.l €5.9 83.9 82.3 81.0 
AMP.SW Al4 41 ee.1 ES.9 83.9 82.3 81.0 

.AMP.SW Al4 48 El.7 E5.5 83.6 82.0 80.9 
AMP.SW Al4 cg ee.3 Et.a 84.0 82.3 81.0 
AMP.S W Al4 5C 8~.C 86.7 84.6 82.9 81.5 
AMP.Sw Al4 !l a~.c E6.7 84.6 82.9 81.5 
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INTEGRATIGN OF THER~Al lRANSIENTS 

APOLLO 10 MISSION ANALYSIS 

TIME - TEMPERATURE PROFILE 

PG~ 1179 

HCURS .VS. DEG.F 

~D~£ __________ Jj~f~J~J,a.Jj~----1~l.]QQ_ __ Ull~all ___ lQl~2QQ __ _.1Q.L.~Q 
Th CET A 13 C: ~ -" SE.4 86.3 84.4 82 .8 8 1. 5 
Tt: DET A 14 C: ':I Ef.4 €6.l 84.l 82 .4 8 1. 1 --
Tt- DET Al~ ~4 8€.4 66.l 84.l 82 .4 81. 1 
H i DET Al4 55 Ef.4 86.l 84. l 82 .4 81.l 
LEVELER 56 St.1 S4.4 92.2 90.l 88.2 
SSCB AMP 5 57 e~. 6 1::1.4 85.4 83.7 8 2 .3 
55(8 AMP q 5€ 8c;.9 S 1. 5 85.4 83.5 82.1 
55(8 AMP 'i 5g s~.c; 87.5 85.4 83.5 8 2.1 
55CB AMP <; 60 s Cj. s 87.5 85.4 83.5 82.1 
55[8 AMP G 61 e~.c; · S7.5 85.4 83.5 82.l 
55Ce AMP 7 l:.2 SS.5 s1.1 85.0 83.3 82.1 
55c'B AMP l !3 as.5 E 7. 1 85.0 83.3 82.1 
HY 8 VS l (4 88.2 85.9 83.9 82.4 81.4 
HY B VS 3 t5 Ef.7 S6.4 84.4 82.7 81.4 
HYE A6T {;{; EE. 6 86.4 84.5 82.9 81. 7 

· ENC FT FWC 67 <; '.! • 2 91.0 89.0 87.l 85.5 
SUP RT FwD l:.S ae.3 €6.2 84.3 82.7 81.6 
SUP RT MIC 6<.l 51.4 55.9 56.4 58.6 62. 3 
SUP KT AFT 1C ee.o 85.7 83.8 82.4 81.4 
ENC 4FT 11 .9(. 8 9 C. 7 90.5 90.3 90.0 
SUP L F AFT Vi Sf.6 86.3 84.3 82.7 81 .4 
SUP LF MIC 13 11. 6 6c;.7 69.2 69.8 71.4 
SUP L f FWC 7 't 1(.5 6€.C 66.5 66.0 66.4 
FM CASE - c:; ' ., S 1. 8 8S.1 81.1 85.8 84.3 
ALTX CASE 76 S 2. 2 <:i C. l 88.l 86.4 84.8 
ALTA MB 71 9C.3 8€.2 86.4 84.8 8 3 .s 
CASE A5,A6 78 qc. 1 88.7 86;,9 85.3 84.0 
CASE A9-12 7S 9C.l ee.2 86.4 84.9 8 3 .a 
CASE MeA14 SC € €. c; E1.0 85.5 84.3 8 3 .4 
CASE VSX 61 E ':. 8 E 1. 8 85.9 84.3 83.0 
~ASE A 7, AB E2 Sl.2 ac;.o 87.l 85.4 8 4. 1 
WG vs 2 AFT 83 12.9 72 .4 73.8 75.8 78.4 
WG VS 2MA FT €4 Et.e €4.6 82.9 81.7 81.0 
WG VS 2MFWD E5 E 1. 3 85.0 83.1 81.7 80.8 
WG VS2 FWC €6 t:':. 7 68.2 68.6 70.2 72.5 
wG VS lMA FT· €7 E 5. 6 €3.5 82.0 81.2 80.9 
WG VSl A FT 88 7 l. 5 7C.9 72.5 75.1 78.6 
WG ALT MID 89 81.0 84.8 83.0 81.7 80.8 
WG ALT CEN SC 7(.4 t <;. 5 70.2 71.8 74.6 
HY e A2S . <1} €1.5 es.2 83.3 82 .o 8 1. 3 
HYB A24 S2 € £. 5 86.2 84.l 82.6 81.4 
HYE A23 S 3 EE.5 86.3 84.4 R2.8 81.6 
TOP COVER 94 9C.6 SS.7 89.5 B9.6 90.0 
TILT STRCT c;5 €5.1 €4. 8 84.4 84. l 83.9 
HT K CCNTLR S6 El.8 65.7 83. 8 A2.2 80.9 
SPACE S7 -4t:C.O -460.0 -460.0 -460.0 -460.0 
ACTUATOR c:;a E '.!. 5 €3.6 83.7 83 .8 8 3.8 
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INTEGRATION OF Tt,ERMAL lRANSIENlS PG~ 1179 

APOLLO 10 MISSION AI\AL Y·Sl S - TIME - TEMPERATURE PROFILE Hf1URS .vs. DEG.F 

WJD~ __________ J.IBf_J~~~~~----l~~£~2~----l~,LlQQ ____ lQl£l~Q ____ 1QZ...ZQQ 
VSR 3 l 1!.9 S5.8 95.2 104.0 111.0 
FILLER BLK 2 H. 8 84.7 93.2 101.d llO.l 
VSR 2 3 t!.t. 90.0 97.6 106.2 114.7 
Al TIM 4 1t.s E5.5 95.8 106.7 117.3 
VSR . l 5 El.6 · <;4.3 102 .2 111.2 120.4 
XT RM A 6 tit.a 71.9 78.9 86 .2 93.4 
;;u P Lf FWC 7 1 ". 3 81.8 89.9 97.9 105 .4 
SUP LF .4 FT 8 lt:.6 81.4 88.2 95. 8 10 3 .5 
SUP RT FWC 9 H. 2 78.4 88.3 98.6 108.9 
SUP RT A FT 10 <; C. 5 <;3.6 99.6 107.4 115.9 
SH~OU C A C 11 15).6 137.4 141.4 148.5 156. 1 
S HF OLJ C F C. 12 HC. 7 1c;1.o 207.7 2 15.6 222.6 
SHl<OUC F R 13 144. 1 171.l 192.7 2.04.0 213.2 
SHF OU C R F 14 13~.l 14 l. 7 150.6 159 .6 168.0 
SHl<OUD l F 15 12~.2 130.l 137.8 145.4 152.4 

. ShROU 0 TOP 1 t: 231.6 23~.2 239. 8 · 244.8 249. 1 
SHROU C R A 17 13~.6 137.3 144.5 152.5 160.5 
SUP RC 18 t:f.C 8C.8 93.5 105.0 115.9 
SI--ROUD L A 19 12 e. 8 132.5 139~0 146.4 15]. 7 
S HP(lJ C F L 20 ll7.7 126.l 134. 7 142.8 150.0 
S HROLJ D A L 21 llt:. 7 120. 0 126.9 134.6 142 .5 
SH~OUD A R 22 llS.5 122.9 129.9 138.0 146. 3 
LEM B ti$ E ~ ':I 

~~ - 5 f. 5 92.4 14 7.9 175.5 188 .3 
TLT EX FWC "4 - lC't. l -81.9 -41. 7 0.6 37.0 
Tl T EX L FT ~ C: t.., -4t.8 · -26.2 7~9 39.8 64.2 
Tl T EX AFT 26 - 7S. l -4S.8 1.2 51.1 89.9 
TL T EXT RT 27 -4l:.8 -26.2 7~9 39.8 64.2 
PLT MODALT 28 e2.1 81.4 81 • .3 81. 7 8 2.6 
PLT A5,A6 29 8(.5 8C.5 81. l 82.3 84.1 
PLT A-22 !C El.4 e1.o 81.2 82 .o 8 3 .3 
PL T A4 .; l ec.1 8C.4 80.6 81.5 82.9 
Pl T A4 !2 8C.6 ec.3 80.6 81.5 82.9 
PL T CENTER 33 BC.6 ec.3 80.5 81.4 82.8 
PLT CONTLR 34 ac.1 7c;.9 80.3 81.4 82.9 
PLT ~9-1" 35 7 <;. <J 7'3.9 80.5 81.6 83.4 
PL T A-14 3t: 7S.<i 7g.9 80.6 81.9 8 3. 7 
PL T A-14 37 1c;.e 1c;.1 80.3 81.4 8 3 .o 
PLT ,\ 14 38 ac.1 1 <;. 8 80.2 81.2 82.7 
PLT .\ 26 . 3<; ac.2 ec. a 80.3 81.3 82.8 
PLT A7,A8 40 ac.o ec.o 80.5 81.6 8 3. 2 
FREQ MOO < 1 e2.2 81.5 81.3 81.6 82.5 
ALT ssx <2 e 2 .3 El.5 81.3 81.6 82.5 
v.s. ssx ~) EC.7 8C.4 80.6 81.4 82.7 
AMP.SW Al~ 44 8(.8 SC.5 80.8 81.8 83.3 
AMP .S W A 13 45 8(.8 ac.s 80.8 81.8 83.3 
AMP.SW A 14 4 t: 8C.3 8(.0 80.3 81.3 82 .8 
AMF.SW Al4 ~7 8(.2 ec.o 80.3 81.3 8 2 .a - ' AMF.S W A 14 ~8 8C.2 ac.o 80.4 81.4 83.l 
AMP. :; W Al4 4<; 8(.2 7C,.9 80.l 81.0 8 2 .5 
AMP .SW A 14 50 8(.6 8 C. l 80.3 81.0 82.3 
AMP.SW A 14 5 1 8(.6 ac.1 80.3 81 .o 82.3 
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INTEGRATION OF THERMAL lRANSIENT S PGI-I 1179 

APOLLO 10 MISSION A~AL Y.S IS - TI~E - TEMP ERA TUR E PROFILE HOURS .vs. OEG.F 

lliJ.O.f __________ Jj~f_J..Ci.a~iUJ __ .:__1,0, .. ~~.o_ ___ lQa..lQQ ____ lQZ.J.2Q ____ lQ.la~~ 
Th Dt:T Al3 ~2 8(.7 8C.5 80.9 81.9 8 3.5 
TH Dt:T A 14 !3 ee.2 7<i.9 80.2 81.l 82.5 
TH DET A 14 ~4 8(.2 7<i.9 80.2 81.l 8-2 .5 
TH DET Al4 55 ec.2 7 c;. 9 80.2 81.l 82.5 
l EVELER 56 et.5 . es.1 84.0 83.3 83.l 
.55c e AMP 5 51 Sl.4 8C.9 81.0 81.7 8 3 .o 
55[8 AMP q 5E e 1. 1 SC.6 80.6 81.2 82.3 
55(8 AMP c; 59 El.l 8C.6 80.6 81.2 82.3 
55(8 AMP c; 60 e 1. 1 8C.6 80.6 81.2 8 2.3 
55(8 AMP g 61 e 1. 1 SC.6 80.6 81.2 82.3 
55Ce AMP 1 62 81.3 ac.9 81.1 81.8 8].0 
55(8 AMP 7 !3 El .3 ac.9 81.l 81.8 8 .3 .o 
HY 8 VS l l4 ac. g 8C.8 81.2 82.2 8 3. 7 
HY B VS 3 f5 8(.6 ec.4 80.6 81.5 82.8 
HYE A6T t:.t ac.c; ac.1 81.1 82.l 83.7 
ENC FT FkD 67 E4.l E3.l 82.4 82.3 82.6 
SUP tH FWC t:. e 0c.q e c. 1 81.2 82.2 83.9 
SUP RT MID t:.<i 61.2 74.l 82.3 91.3 100. 7 
SUP IH AFT 70 8(.9 8C.9 -Sl .,4 82.4 83.9 
ENC AFT 1 l .a~.7 8'i.4 89.1 88.9 88. 7 
SUP L F AFT 72 6(.7 8C.4 80.7 81.5 82.9 
SUPLFMIC 73 7 ~- 8 77.l 81.l 85.7 90.8 
SUP L F FWD 14 6l.7 7(.3 74. 1 78.7 8:3.9 
FM CASE · -; ~ e~.o e2.1 81.7 81.8 82.5 
ALTX CASE 1 t:. S;.5 82.6 82.1 82.l 82.6 
ALTA MB 77 E~.5 81.q 81.8 82.2 8 3 .2 
CASE A 5., A6 18 e~.o 82.4 82~2 82. 5 83.4 
CASE A9- l~ 79 E~.G 82.5 82.4 82.8 83.6 
CASE MeA14 ac U.G S2.7 82.9 83.6 84.8 
CASE VSX 81 e2.1 El. 5 81.4 81.8 82.8 
CASE A7,A8 82 E3.l 62.5 82.3 82.6 8 3.4 
.-IG V 5 2 AFT e3 8 1 .4 E4.2 87.8 92.l 96.9 
WG VS2t-1AFT S4 8(.8 81.0 81.7 82.9 84. 7 
11G VS2MFWC E5 SC.4 8C.6 81.2 82 .4 84.1 
WG VS2 FWD 86 15.4 ac.1 85.6 91.2 96.6 
WG VSlMAFT · €1 €1.3 81.9 82.9 84.4 86.4 
WG VS l AFT ea 6~.6 E6.l ,89.9 94.4 99.5 
WG ALT MIC 89 8C.5 ac.1 81.5 83.0 85.0 
WG Al T CEN <, C H.2 €2.5 87.9 94.0 100. 3 
HY e A25 c; l €1.1 81.4 82.0 83. l 84.7 
HY e A24 <, 2 8(. 8 8C.6 80.9 81.8 83.2 
HYE !\ 23 c; 3 SC.9 8(.7 81.l 82.1 8.3.8 
TOF COVER S4 SC.6 Sl.5 92.5 93.9 95.5 
TILT STRCT s~ E ~. 7 €3. 5 83.5 83.5 8 3. 7 
HTR CCNTLR ~6 ac.1 7 Cj. 9 80.3 81.3 82.8 
SP~CE S7 -46C.C -46O.O -460.0 -460. 0 -460.0 
ACTUATOR c; 8 E~.8 €3.7 83.7 . 83 .1 83.7 
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INTEGKATICN OF Tt-:ERMAL lRANSIENlS PGM 1179 

APOLLO 10 t-llSSION ANAL Y_SI S - TIME - TEMPERATURE PROF ILE HOURS .vs. DEG. f 

Wl.D.f _________ JJM.f_J.O~ ... i~.C ____ lJJZa.JO.O.-__ ..J.ill..l2~---lQli.!tQ.Q. __ .lQ.Z.S.!!2Q 
vs~ 3 1 118. 4 123.4 126.9 128.8 129 .1 
FILLER Bll< 2 111. 5 12!.5 127.8 130.l 130.6 
\ISR 2 3 122.6 -128.8 133.2 135.3 135.4 
ALTI~ 4 l~t.S 134.5 139. 8 142.3 142.3 
VSR l 5 12 9. 2 136.3 141.6 144.3 144. 7 
XTRMA 6 .q c;. 8 104.8 108.3 110.0 llO.l 
SUF Lf FWC 7 112.0 111.3 121. l 123.2 123 .a 
SUP L F AFT 8 llC.5 116 • .3 120.5 122.8 123.3 
SUP RT FWC c; 1 U.5 126.7 133.1 137.4 139.5 
SUP RT AFT 10 12~.2 U 1.4 13·7. l 140.7 142 .1 
SHROUD A C 11 162. 4 16S.6 174.4 177.3 178. l 
S H~OLJ C F C 12 22€.4 233.l 236.5 238.6 239.S 
s HR nu C F R· 13 220.1 224.0 225. 7 224.9 222.4 
SHROU C R F 14 1;~.2 18C.7 184.l 185.3 184.5 
SHfWUu L F 15 15€.l 162.4 165.2 166.4 166.2 

-SHROU C TOP 16 2!2.3 254.l 254.4 253.3 251.1 
SH~OUC R A 17 161. 7 113.3 177.3 179.0 178 .8 
SUP KC 18 12t.O 135.2 143.4 150.3 155.6 
S ~ROU D L A 19 16 c.1 16 5.1 168.5 169.9 169.6 
S hR OLJ C F L 20 lSf.C l6C.S 163.6 165.l 16 5. 2 
SHROU C A L 2 l l't':.6 155.3 159.2 161.1) 160.9 
SHROU C A R 22 15~.l l6C. 5 165.0 167.4 16 7 .5 
LEM etSE 23 193.5 1€4.5 169. 8 145.9 115.8 
TL T ~x F-W D 24 i~-6 76.3 79.9 75.3 65 .o 
TLT t:X L FT 25 7G.3 es.6 84.9 78.6 68.4 
TLT tX AFT 26 113.9 124.0 123.8 115~5 10 l .9 
TLT EXT l<T 27 ,~.3 85.6 84.9 78.6 68.4 
PL T MOCALT 28 e::. q 85.6 87.6 89.6 91.6 
Pl T ·A5, A6 2g et.2 S8.6 91.0 93.3 95.4 
PL T A-22 3b es. o 67.0 89.l 91.3 qJ.3 
PL T 44 ~ l at.1 e 6. 9 89.2 91.o 9 3.8 
PLT A 4 ., --~ €4.8 E7.0 89.4 91.8 94.0 
PL T CENTER 33 e 4. 6 86.8 89.2 91.5 93. 7 
Pl T CCNTLR 34 E4.S E 7. l 89.5 91.8 93.9 
PL.T .\9-12 35 E ~. 5 E1.9 90.4 92.8 95.1 
Pl T ~-14 3i e~.9 ES.4 91.0 93.4 95.6 
PL T A-14 31 e ~. 1 E1.5 90.0 92.5 94.7 
PLT Al4 38 e 4. 1 E1.0 89.5 91.9 94.2 
PL T A26 39 E 4.? e1.o 89.4 91.9 94.2 
PLT A7,A8 40 E :. 3 137.6 90.2 92 .6 94.9 
FREQ MOO 41 €3.8 €5.5 87.4 89 .4 91.4 
ALT ssx 4 2 E2.8 E5.4 87.3 89.3 91.3 
\/. s. ssx 43 e~.s E 6. 7 89.0 91.4 93.6 
AMP .SW Al3 44 € 5.3 E1.5 89.9 92.3 94.5 
AMF.SW A 13 45 E!.3 e 1. s 89.9 92.3 94.5 
AMP.SW A 14 '-6 e~.e E 1. l 89.6 92. l 94.4 
AMF .Sw A 14 47 e~.a 67. 1 89.6 92.l 94.4 
AMP .s W Al4 48 E ! • l E1.5 90.l 92.6 94 ~9 
AMF. S w A 14 4c; e~.4 E 6. 7 89.2 91. 7 94.0 
AM F.Sw A 14 SC E 4. l E6.2 88.6 91.l 93.5 
AMP . SW /114 : l E4.l E6.2 88.6 91.l 93.5 
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INTEGR,H ION OF H·ER~Al lRANSIENlS PG~ 1179 

APuLLO 10 MISSION ANALYSIS 

- TI~E - TEMPEIUTURE PROFILE HOURS .vs. DEG.F 

~1J~.f __________ Jll:tf~J~2 .. i.2.!L...: __ .1~,.J~.Q_ __ 1gz .. 12Q ____ l.QZ.i!t.QQ_ ___ J.Q.k~2Q 
TH DET Al3 !2 e!.6 E 7. 9 90.3 92.7 94.8 ,' 
TH Dt:T .A lit !3 €4.4 €6. 6 89.l 91.6 9 3 .9 TH DET A 14 54 €4.4 €6.7 89.l 91 •. 6 9 3 .9 TH DET A 14 55 f4.4 E6.7 89.l 91.6 93 .9 
LEVELE~ 5t E3.4 84. l 85.l 86.5 81:3 .o 
55CB AMP 5 57 - e~.8 87.0 89.5 92.0 94.5 
55 CB AMP 9 58 E 3. <; €5.9 88.2 90.7 9 3. l 
55(8 AMP c; 5 <, e;. 9 E 5. 9 . 88.2 90.7 93.1 
55(8 AMP c; 60 63.9 85.9 88.2 90.7 9 3. 1 
55(8 AMP 9 t. l E;.9 65.9 88.2 qo.1 93.l 
55(8 AMP 1 t. 2 E4.7 86.8 89.2 91.7 94.3 
55CB AMP 7 t.3 e i. 1 8-6 .. 8 89.2 91.7 9 4. 3 
HY B VS l f4 e ~. 6 a e. o 90.5 93. l 95.7 
HY e VS 3 t.5 E4.1 E6.9 89.3 91.8 94.2 
HYE ~6T t:6 e~.1 8E.l 90. 7 93.3 9. 5. 7 
ENC FT FWD 67 E;.5 84.7 86.4 88.2 90.2 
SUP RT FWC t. 8 St.. 0 88.4 91.0 93.6 96.0 
SUP KT MIC 6~ llC. O 11 e. 9 126.8 133.4 138 .2 
SUP RT AFT 70 S 5. S 88.3 ·90.8 93.5 96.0 
ENC AFT '1 se.s 8E.4 88.4 88.5 88.6 
SUP Lf AFT 12 84.8 E 7. 0 89.4 91.9 94.3 
SUP LF MID 73 96. l 101.2 105.8 109.7 112.6 
SUP L F FWD ;4 e c;. 4 <i4. 9 100.1 104.8 108. 7 
FM CASE . 15 E;.6 85.2 87.0 89.0 90.9 
AL TX CASE 76 E3.6 85.0 86.8 88.7 90.7 
ALT A M 13 77 €4.6 E6.4 88.4 90.5 92.6 
CASE AS,A6 78 e " • 1 E6.4 88.4 90.6 92.7 
CASE A~-12 79 E ~. 9 €6.6 88.6 90.7 9 2.8 
CASE MEA14 80 H.4 88.3 90.5 92.7 94.8 
CASE VSX 61 E4 .• 2 E6.l 88.2 90.4 92.5 
CASE A7,A8 E2 84.6 86.2 88.2 90.3 92.5 
WG VS 2 AFT 83 101.6 lC5.9 109.5 112.1 113.6 
WG VS2MAFT 84 61.0 84i.5 92.1 94.7 97.1 
WG VS ~MFWO €5 Et:.3 88.7 91.3 93.9 96.3 
WG VS 2 FWD E6 lC 1. 5 1C5.9 109.6 112.3 114. 1 
WG VS lMAFT E. 1 6S.9 Sl.7 94.7 97.5 100.2 
WG VS l AFT £8 10~.e lC'i. 7 114.0 117.3 119 .4 
wG ALT MIC 89 El.6 9C.4 93.4 96.3 98.9 
WG ALT CEN <iC 1C6. 4 111. 8 116.l 119.0 120 .s 
HYE A 2 5 · S 1 6t.8 8G.3 cn.1 94.9 97.6 
HY E A24 <i2 E5.2 81.4 89.9 92.5 94.9 
HYE 4 23 S3 E ~ • <; 88.4 91.2 93 .9 96.6 
TOP Cu VER S4 <; l. 4 ~9.5 101.8 104.l 106. 3 
TILT STRCT S5 8 L. l E4.5 85.0 85.6 86.2 
HT f< CCNTLR S6 EL.8 E1.0 89.3 'H. 7 93.8 
SPACc <; 1 - 4oC. O -46C.O -460.0 -460 .o -460.0 
ACTLJ 4 TUR Stl E~.1 83.7 83.8 83.9 84.l 

-
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APOLLO lC ~. ISSION Al\iAL YSl S - Tl~E - TEMPERAlURE PROFILE HOURS • vs. DEG.F 
lli:JD.E __________ Jlt:1~-l~.a!.O.O ____ l.Oi&52.Q ____ .1Qia.22i 
VSR 3 l 12€.2 126.4 126. l 
FILL ER BLI< 2 12c;.5 127.2 126.9 
I/SR 2 • 3 13 ~. 6 130. 3 . 13Q.o 
ALTI'-1 4 l4C.l 136. 2 135.8 
VSR l C: 14.c.G 13g.3 138.9 ., 
XT IH•1°A t IC e. 1 1C6.4 106.l 
SUP Lf FWD 7 121.1 121 .• L 121.0 
SUP Lf AFT E 12~.2 11s. 7 119.4 
SUP KT FWD <; 139.5 .137.7 13 7.5 
SUP xT AFT 10 14 l. 3 138.8 13 a. 4 
S H~OU D A C 1 1 17; .1 l 73.8 173.4 
SH H lU iJ F C 12 , 23S.4 23 €. 2 238. 0 
S Hf.Cl•.J lJ F R 13 218.6 213.8 213.3 
S HPflU 0 R F 14 181.9 171.8 177 .3 
S bf.OU D L F 15 H4.7 162. 2 161.9 
SHf< ClUC TOP 16 24i.6 243.2 242.7 
S HROU 0 R A 17 lH.t 172.9 172.5 
SUP KC 18 15'S.4 161.7 161.8 
SHfcOU 0 L ~ 19 16 7.6 lt4.3 163 . ·9 
SHROU C f- L 20 H~.1 162.0 161. 8 
S HROU 0 A L '1 15f.g 15 5. 5 155.l 
SHl<OUC A R 22 H ~.6 lt2. O 161.6 
LEM BASE 2 ; 1 c;. l 38.3 34.0 
TLT EX F~C 24 5(.7 34.0 32.4 
Tl T EX L FT ~' t. ~ 5~.6 41.4 40.0 
TLT EX AFT 26 e4.4 t4.8 62.9 
TLT EXT . RT 27 5~.6 41.4 40. ·o 
PLT MOCALT 28 s~.4 s~.o 95.l 
PLT A5,A6 29 S 1. l 'i8.4 98.5 
Pl T A-22 30 S!.O 'i6.5 96.6 
PL T A4 '.! l <; =. 1 97.3 97.4 
PL T A4 32 <;~.c; S 7. 5 97.6 
PLT CE NT ER 33 c; : • 6 S 1.2 97.3 
PLT CGNTLR 34 c; = . 1 c; 1 • 2 97.3 
Pl T .A9-l.: 35 <;1.0 se.6 98.7 
PLT A-14 36 <;j.5 c;e.9 99.0 
Pl T A-14 37 c; t. 7 c;e.3 98.4 
PLT Al4 3 8 St.2 <; 7. g 98.0 
Pl T /),26 39 9t.3 c; t. C 98.l 
PL T A7,A8 40 s,.o c; e. 6 98.7 
FRE Q MOO 4 l C 7 -•-•L <;4. 8 95.0 
ALT ssx 4 .: IS 3. 2 c;4.a . 94.9 
v.s. ssx 43 <; ~- t c;1.2 97.3 
AMP.SW A13 44 St.3 <; 7. 8 97.9 
AMP.SW AU 45 <u. 3 Sl.8 97.9 
AMP .SW Al4 46 St.4 c; E. 1 98.2 
AMP.:; W A 14 41 <;t.4 <; e. l 98.2 

- AMP . S w A 14 48 <; t • s <; E. 5 98.7 
AMP .S w Al4 4 <, c; t: • l S1.8 98.0 
.4M P. S,. A 14 50 c; ~. 7 c;1.s 97.7 
AMP. SW Al4 ~ l s~.1 <; 1. !> 97.7 
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• APOLLO IC MISSION At-.AL VSl S 

TI~E - TEMPERATURE . PROFILE HCURS .vs. 0EG.F 

~0~£ _________ JlMf_J~~~:~~----l~,£2~~----lgl£222 
T t4 DET AU ~2 S6.6 c; e. o 98. l 
TH Ot:T A 14 !3 St..C S7.7 97.9 
TH CET Al4 !4 <; t. C S7.7 97.9 
TH CET A 14 55 c; t. C S7. 7 97.9 
LEVEi:. El{ ~6 a~.1 ·Cj 1. 3 91.5 
ssca .AMP 5 51 St..7 c; e. 6 98. 7 
SSCB AMP <; ~s c; ! • 3 S1.3 97.5 
55CB AMP q 5 <; 'i 5. 3 <i7.3 97.5 
j5CA AMP <; 60 Cj ! • 3 S7.3 97.5 
55(8 AMP 9 t. 1 Cj ! • 3 91.3 97.5 
55 C [3 .AMP 7 t. 2 St.7 Sc. 7 qa.9 
55CB AMP .., . 63 c; t.. 7 ss. 7 98.9 
HY tl VSl t. '4 S1.9 99.8 100.0 
HY t3 VSJ t.5 S t. • 4 S s. 2 98.4 
rlY E A6T 66 c;;. e . 99.4 99.6 

ENC FT FWC 67 S~.l S4.0 94.l 
SUP RT FWD 61: s e.1 Sc;. 7 99.8 

SUP RT MIC 6S 14 1. 3 142.6 142.6 
SUP RT .AFT 1C St.2 1cc.1 100.2 
t:N C AFT j l ELS 8 c;. 0 89.1 
SUP L F AFT 12 Cj t. • 5 c; 8. 3 98. 5 
SUPLFMIC 13 114.6 115. 6 115.6 
SUP L F FWC 14 111.9 114.l 114.3 
FM CASE 15 <; t. 8 S4.5 94.7 
Al TX C AS t 16 9". 5 S4.3 94.4 
ALTA MB 17 S4.4 <;6. 0 96 • . 2 
GASE A5;A6 18 S4.7 <;6.4 <;6.5 
CASE . A'-1-12 1 c; s~.1 S6.4 96.6 
CASE MBA 14 ec St..t S 8. l 98.3 
CASE vsx 6 1 'i 4. 5 S6.2 96.3 
CASE A7,A8 

€ " 
Cj I.,. 7 «;6.6 96.8 

wG VS~ AFT €3 114.2 113.8 113.8 
WG VS "MAFT E4 s~.2 lCC.9 101.0 
WG VS"MFwC es S £. 5 lC0.3 100.4 
WG VS 2 FW C E6 11 ~. l 115.3 .115.3 
1'G VS lMAFT E 1 10.Z.4 104.1 104.2 
WG VS 1 A FT EE 120.3 12c.o 120. 0 
WG ALT MID sc; 101.1 1c2.g 103.0 
wG ALT C EN SC 12(.7 ll<i.8 11q.6 
HY t ~~5 'i 1 ss.g lCl.9 102.1 
HY e 4 24 S2 C: j. 2 9 g. l 9q.3 
HYe A23 <; 3 <jf.<; l CC. 8 100.9 
TOP ClJVER S4 lCi.Lt llC.3 110.5 
TILT STRCT C: 5 et.a t7.4 8 7.4 
HT R CCiHLR Sc 'i 5. 6 S7.l 97.2 
SPACi: ~7 -46(.C -46C.0 -460.0 

• · _ACTUATOR <; € H.4 t:4.6 84. 7 
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• 
RADARS FOR SPACE 

TEN YEARS OF SPACE RADAR EXPERIENCE 

~ ·· .. 

• 
• 

~ ·:, 
, 

SATURN 

APOLLO 

... ~TELEDYNE 
RYAN AERONAUTICAL 

:'.~ · 
<!,' ~~~ . I!), ,~ . -,_,._ ..... 

c,,,,:£ \ ... 

~ 
·~ 

..... ,~-

-
SURVEYOR 

VIKING 

THE SPACE RADAR SCORE 

6 SATURN ALTIMETER FLIGHTS 100% SUCCESS 

7 SURVEYOR FLIGHTS, ~ LANDINGS 100% SUCCESS 

..f!/' APOLLO FLIGHTS, M' LANDINGS 100% SUCCESS 

Nb' TELEDYNE RYAN ~ MENT HAS EVER FAILED IN SPACE! 


