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ORBITER CARGO BAY 

THERMAL ENVIRONMENT DATA 

ROBERT G, BROWN 
SEPTEMBER 1982 

1 ORBITAL FLIGHT TEST THERMAL APPROACH 
I 

0 CONSERVATIVE FLIGHT TEST TIMELINE 

0 FIRST F l i G H T  THERMALLY BENIGN AS POSSIBLE 

0 EACH ADDITIONAL FLIGHT INCREASING IN 
THERMAL DIFFICULTY 

0 MEASUREMENT LOCATIONS DEFINED FOR ORBITER 
PERFORMANCE 

0 ORBITER MODEL PREDICTION COMPARISON FOR 
STS- 1 

0 ORBITER MODEL CORRELATION BASED ON STS-2, 
STS3 AND STS-4 

I Preceding page blank A-33 
-- - - 



DATE 

BETA ANGLE 

IlAJOR ATTITUDES 
FLOWii 

END OF MISSION 
ATTITUDES 

STS-1 
APRIL 12, 1981 

-26' TO -19' 
SERIES OF SHORT 
HOLD ATTITUDES 
EXCEPT FOR TWO 
9-9.5 HRS OF +ZLV 

2 ORBITS TAIL  TO 

2 ORBITS TOP TO 

SUrl OPENED DOOR 

SUN CLOSED DOOR 

ORBITAL FLIGHT TEST PROGRM 

STS-2 
NOVEMBER 12, 1981 

-45' TO -51' 
BASICALLY +ZLV 

2 ORBITS T A l L  TO 
SUN OPENED DOOR 

2 ORBITS TOP TO SUN 
CLOSED DOOR 

STS-3 
HARCH 22, 1982 

-23' TO -36' 
24 HRS T A I L  SUN 

TOP TO SPACE 
ORB RATE 

11 HRS PTC 
BO HRS XSI  (NOSE TO 

SUN 2 REV 
PER ORBIT 
ABOUT X-AXIS 

3-AXIS SI) 
27 HRS +ZSI (TOP 

12 HRS PTC 

2 .ORBITS T A I L  TO 

2 ORBITS TOP TO 

SUN OPENED DOOR 

SUN CLOSED DOOR 

STS-4 
JUNE 27, 1982 

-1 TO +200 
10 HRS -ZSI (B@TTOtl 

34x1s SI) 
7 HRS GRAVITY 

12 HRS +ZLV (TOP 

84 HRS +ZSI 
3-AXIS SI) 

22 HRS -2S1 (BOTTMl 
)-MIS 21) 

10 HRS PTC 
6 1  HRS +%SI (TAIL 

12 HRS PIC 

2 ORBITS T A l L  TO 

2 ORBITS TOP TO 

3-AXIS SI) 

SUH OPENED DOOR 

SUN CLOSED DOOR 

ORBITER ATTITUDES 

TOP LV, p = 30' 
(tZLV, .xo, 

CASE 49 

NOSE SUN. p = 0. 
(-X SI. Y POP) 

CASE 36 

PTC, p = 0. 
( X  ROLL, X INERTlALl 

CASE 13 

TOP SI, p=60' 
( tZ SI) 

CASE 46 

TAIL SUN, 1 REVIORB 

[ t X  SOLAR, +Z SPACE 
@=4F . 

CASE 33 

TAIL SI, f3 = 0. 
(+X SI, 2 POP) 

CASE 53 I 

I BOTTOM SI, p = 0. 
(4 SI, Y POP) 
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14 

2 

12 

4 

1 

1 

CARGO BAY MEASUREMENTS 

CARGO BAY INSULATION SURFACE TEMPERATURES 

WIRE TRAY SURFACE TEMPERATURES 

SILL LONGERON TEMPERATURES 

GAS TEMPERATURES 

RAD I ATOR TEMPERATURE 

GAS PRESSURE 

* 

CARGO BAY MEASUREMENT LOCATIONS 

0 V34T9317 0 V34T9314 
\ (WIRETRAY) .(WIRE TRAY \ 0 0 Y + 105 

P 
-V30T9330 L V3CT931 I 

0 (m (ItISUL 
-V34T9319 V3019373 SURF) V3419322 (REF) 

(INSUL BACKSIDE) (INSUL SURF) (AIR)- Y O  
Y - 1 0 -  V34T9310 0 V34T9312 0 V34T9316 

(INSUL (INSUL SURF) V3419323 
0- (INSUL BACKSIDE) SURF) 

llNSUL SURF) 

I 
V3JT0320 V32T93 1 8 V34T9313 

Y - 9 5 -  o(INSUL SURF) o(1NSUL SURF) o(INSUL SURF) \O 
I I I I P Y - 105' 

670 
n 

850 
VOQT9702 - 1030 

V3419128 V34T9129 (XO 1030) :iT91:24 
0V09T9501 . V09T97010 I 

~ 0 9 ~ 9 5 0 2  ~ V 0 9 T 9 5 0 1  (REF) 4 
877 V0919377 (REF) 1055 1215 

VO9T9101 Jl- 

]yy5 V09T9330 

I O V 0 9 1 9 3 3 0  a VOST93770 a C3 U 
i- LEFT SIDE MID FUSELAOE 

i I I I I I I I 
XO- 6011 700 800 900 1000 1100 1200 1300 
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313 X01030 V34T9314 X01030 

--- V34T9311 

4 Y  
115 
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PURGE 

A I R  

LINER 

LONGERON 

F l T T l N G  

RADIATOR 

BULK~EAD 

STS-1 
DATA PREOlCTlON 

OF 

I 
80 80 

a0 80 

a0 80 

75 70 

- 
75 75 

80 I 80 

ORBITER PAYLOAD BAY 

PRELAUNCH TEMPERATURES 

STS-2 
DATA PREDICTION 

OF 

70 70 

70 70 

70 70 

70 70 

- 
70 70 

70 70 

STS-3 

OF 
DATA PREDICTION 

70 

70 

70 

70 

70 

70 

70 - 

70 

70 

70 

70 

70 

70 

70 

5t5-4 

OF 
DATA PHEDlCTlOii 

70 

70 70 

Ll l lER 

LONGERON 

F I T T I N G  

RADIATOR 

BULKHEAD 

ST S. 

DATA 
OF 

80/62/84 

75 

-- 

75/65/70 

80/50/70 

ORBITER PAYlOAD BY 
ASCENT TEWERATURES 

L 1  FTOFF/M11/13AX 
I STS-2 

REDlCT ION 
OF 

DATA 
OF 

BO/36/97 70/50/65 I 
70 70 

-- -- 

75/65/75 

80/30/80 

70/57/60 

70/50/7(! 

PREDICTION 
OF 

70/2wao 

70 

-- 

70/60/70 

70/30/80 

1__ 

STS- 

DATA 
OF 

70/50/65 

70 

70 

70/57/60 

70/50/70 

'RED 1 CT I ON 
OF 

70/2r1/80 

70 

70 

70/60/70 

5t5-4 

DATA 
OF 

70/50/65 

70 

70 

70/57/60 

70/50/70 

'REUICTIOII 
O F  

70/24/80 

70 

1.0 

70/60/70 

70/30/80 

t 
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ORBITER PAYLOAD BAY 
ON-ORBIT TEMPERATURES 

MI N/MAX 

STS-1 STS-2 
+ZLVP% -30' + Z L V B  s -60' 

4 

DATA PRED I CT ION 
OF OF 

LINER 5/80 0/75 25/65 

LONGERON I 15/20 1 18/30 I 40/45 
FITTING 

BULKHEAD 

- - - 
-10/+120 -25/+120 0/100 

RT STBD 
PREDICTION DATA PREDICTION 

OF OF OF 

15/75 10/35 5/40 

35/50 15/20 15/30 

- 
-10/115 

ORBITER PAYLOAD B4Y 

M I N/MAX 
ON-OREIT TENPERATURES 

LINER 

LONGERON 

F I T T I N G  

BULKHE4D 

STS-3 

NOSE SUN 
2 ORE ! 

-50 -60 -20 

-120 -55 20/-100 

E 
PRED 

OF 

50/-150 

-5r(/-30 

-35 

30/-130 

TOP SUN 

DATA 
OF 

30/260" 

100 

125 

0/1m 

PRED 
OF 

0/200 

115 

110 

-10/120 

BoTToil 
SUN 

DATA 
OF 

30/-80 

-20 

-10 

w-80 

STS-4 

T A I L  
SUN 

DATA 

OF 

201-100 

-40 

-35 

30/-100 

TOP 
SUI! 
DATA 

OF 

210 

-SO 

110 

0/100 

_I 

+ F W A F T  LONGERON TEMPERATURE 
* MEASUREMENT SUSPECT 
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ORBITER PAYLOAD BAY 
ENTRY AND POSTUNDING TEHPERATURES 

EI/TD/E24Xg 

RADIATOR 1O/32/8OB 10/35/1Ml 15/80/85c 15/85/95 20/80/8Sc 20/85/90 -5/75/8OC 
BULKHEAD 20/50/65 20/42/87 20/60/65 20/42/87 15/60/70 15/65/80 0/65/75 

MAXIMUM TEMPERATURES K C U R  AFTER TOUCHOOWN 
’* PURGE WAS S P F  I N I T I A L L Y ,  THEN INCREASED TO 6S°F AFTER A FEW HOURS 
A A I 2  FlEASUREMENT APPEARS TO BE ENVIRONMENT TEMPERATURE 

c RADIATOR FLOM FROM TD -6 M I N .  TO TD +15 M I N .  
I B RADIATOR FLDH FROM TD TO TD +15 MIN.  

TMM/FLIGHT DATA COIIPARISON 
ORBIT AVERAGE TEMPERATURES 
STS-3 T A I L  SUN (22 HOURS) 

FWD (X, = 584 - 919) 

-11 7 ( -1  55) -1 26( -1 55)  

0 e FLIGHT TEMP (390 TMM TEN 
PORT STBD 

23(11) 33(18) 
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TMMRLIGIIT DATA COMPARISON 
ORBIT AVERAGE TEMPERATURES 
STS-3 T A I L  SUN (22 HOURS) 

AFT OC, = 919 - 1307) 

FLIGHT TEMP (390 TMM TEMP) -1 OO( -1 35 1 -1 00 (-1 40) 
e e 

STEO PORT 

TBW/FL I GHT DATA COMPARISON 
ORBIT AVERAGE TEMPERATURES 
(STS-3 NOSE-SUN (78 HOURS) 

FWD U, = 584 - 919) 

FLIGHT TEMP (390 TMM TD.IP) 
-3O(-50) -45(-55) 

e e 
PORT 

-38 ( -54) -44i-54) . 

-1 9(-45) -46( -48) 
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c '. 

T W F L I G H T  DATA COI.1PARISDW 
ORBIT AVERAGE TEIIPERATURES 

STS-3 NOSE-SUFI (78 HOURS) 
AFT U, 919 - 1307) 

-40( -50) -40( -50) 

8 e 
PORT 

FLIGHT TEMP (390 MM TEMP 

STBD 

-32 (-50) 

FLIGHT DATA 
04BIT MAXIMUM TEMPERATURES 

STS-3 TOP SUN (24 HOURS) 
FHD (X, 584 - 919) 

100 

8 

PORT 

90 

STBD 

18 -1 2 -1 0 

A-4 1 



t 4 

PORT 

FLIGllT D4TA 
ORBIT MAXIMUM TEMPERATURES 
STS-3 TOP SUN (24 HOURS) 

AFT (X, 919 - 1307) 

102 
e 

98 
e 

STBO 

19 31 

TMPVRIGHT DATA COWAIIISON 
STS-2 ASCErJT 

A - STS-2 FLIGIIT DATA (V34T91K 
B - NODE 1268 PREDICTI0I.S 

X, 919 flLI CLOSEOUT (F!W 
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300 

2vv 

T 
E 

E 
A 
T 
U 
E 

F 

; 100 

-100 

-2vv 

CURRENT ?ISSION ST8-3DFI 
LIFT-OFF 3/22/82 16 0 D 
REO DATE: V/28/82 I Y  116 9 

PAYLOAD B A Y  INSULATION SURFACE FWD 

HISSION ELAPSED TlME(H0URS) 
LOW HIGH KASUREflENT RI1E CVRR 

V3YT9312 n w  I 

c 

I sa 

iva 

T 
E 
; 50. 

E 
T 
v 
R 
E 

F 

-SO 

-100. 

CURRENT HISSION STS-3 
LlFTrOFFt 3/2?/02 16 09 0 
REO DATE' 'I/ S/OZ 15 29tI6 

PORT LONGERONS 

HISSION ELAPSED TtKE(H0KIuRS) 
LOW HIGH HEASUREflENT RATE CYRR 

V3YT9121 MED 
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DFI LONGERON RETENTION FITTING 
- LATCH TEMPERATURE - 

ATAIL S U N G  NOSE SUN 4 TOP SUN 

A - SlS-3 FLIGHT OATA 

B I SIIIPLE RETENTlON FITTIKG T M  

150 

100 

50 

0 

-53 
0 

TNVFLI GHT DATA COII?ARISON 

DFI LONGERMl RiTEHTIOfl FITTING 
- LATCH TENPERATURE - 

A - STS-4 fLl!4HT DATA 

B - SIWLE RETENTION FITTIRG TU! 

60 120 , 180 

MISSION TIM HOURS 
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TIWFLIGIIT DATA CONPARISON 

STS-3 EHTRY 
FMD LINER (X,,=E70) 

I 
Purge 

Vent Applied 
Doors 
Open 

A - STS-3 FLIGHT OATA 

B-Jwmr 

TEMPERATURE 

MISSION TIME 0-HR 

PURGE GAS = 65°F 
/-\ e* 0 

V34T9312 (LINER) 

VO9Tl584 

I I 1 
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CONCLUSION 

0 r N  GENERAL THE FLIGHT THERMAL E~IRONMENT IS LESS SEVERE 
THAN PREDICTIONS EXCEPT FOR POSSIBLY TOP SUN. 

0 NO ADVERSE THERMAL EFFECT ON THE ORBITER OR PAYLOAD AS A 
RESULT OF INTERACTION FOR PAYLOADS FLOWN ON THE FIRST FOUR 
FLIGHTS. 
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