NOTICE

THIS DOCUMENT HAS BEEN REPRODUCED FROM
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT
CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED
IN THE INTEREST OF MAKING AVAILABLE AS MUCH
INFORMATION AS POSSIBLE



(HASA-CB-160992) AUGHENTED OBBITER HEAT ¥81-25135

REJECTION STUDY Final Report (Vought Corp.,

Dallas, Tex.) 132 p BC AQ7/MF AO01 CSCL 22B
Unclas

"6G3/716 26551

Augmented Orbiter
Heat Rejection Study

L
R S

. .
4

QAR R 160 §9.2

FINAL REPORT
CONTRACT NAS9-14907 (Mod. 18)
REPORT NO. 2-53020/1R-52679

PREPARED FOR

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
JOHNSON SPACE CENTER

18 FEBRUARY 1981

by

@ vOouGIHT
CORPORATION




l Augmented Orbiter

Heat Rejection Study

FINAL REPORT
CONTRACT NAS9-14907 (Mod. 18)
REPORT NO. 2-53020/1R-52679

PREPARED FOR

o1 NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

JOHNSON SPACE CENTER

18 FEBRUARY 1981

‘ by

@ VOUGHT
CORPOMRPLRTION

PREPARED BY: REVIEWED BY: APPROVED BY:

ot QT Cs  RL G

|
i
TR Ui+ Do

ba




RS

£ R
—

0 TRTRAEE R

PREFACE

This document is submitted by the Vought Corporation, an LTV
Company, Dallas, Texas 75265 to the National Aeronautics and Space
Mministration, Johnson Spacecraft Center (JSC), Houston, Texas, in
accordance with Contract No. NAS9-14907 Modifications No. 18, dated
1 August 1980. It is the Final Rer_.r., and fulfills the requirements
of DRL No. T-T777, Line Item 2, DIT "iA-183T.
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CONCEPT A

EVALUATION OF EFFECT ON SPACELAB CIOLING
(CASE FOR MINIMAL ELECTRICAL POWER CHANGES TO SPACELAB

INTEELOOP HX INTEEFACE

(ILHX SAME AS PLHX)

VOouUGIHT
40°F -
N 37F e Qmoow.e
VEHICLE B/L HX
Y =ZZOO Pp“ -
W & £=95 EXF,
Q=6 kW o
SPACELAB
7o EXP
b s
TLHX W =500 PPH (o)
{ = i
8S.4°F 1104 %
A ACCuan
_1} A= ¢
KIT J W=2200 PPH (Fz1)
FLMP

BY[FAsS
WV% LIVE
’ EADIATOR: | WING ; 4 PANELS
A=2255 FT* (ReQD)

KAD. L= 165"
Q=4 kW

aalAS

29

EXBMOLE TJHOWN WITH HARD TUHBE RAIATOR.

RESULTS :
I ILHX ADDS ABOUT 1§ PSI WATER 4P
2. 4Kk SUPPLEMENTARY HEAT REJECTION MAINTAINS

SPACELAB WATER INLET AT 42°F AND ORBITER (0AD
BeLow 8.5 kW




o CONCEPT A
; EVALUATION OF EFFECT ON SPACELAB COLING
(CASE FOR MINIMAL ELECTRICAL FOWER CHANGES )
INTEELOOP HX INTEPFACE
(/1LHX SAME AS PLHY)
INCREASED SPACELAB WATER FLOW

VOuGIHT
4o’ 37°F e Qmoouce
VEHICLE !Z’L?/;x
v = 2200 PP. =,
W (ngz,) A EXR
Q=13kW »
SPACELAB
| 8¥ Q=102 kN |
! . 48.7°F
! EXFA !
| |
2=.82
IL Hx - W =660 PPH (Hy)
Q0°F 90.6F|
4 ACCUAN
W=2400 PPH (F2)
ao
FUMP
T ?'—ifz%%ﬁ‘——‘r
] EADIATOR: 2 WINGS; 7 PANELS/NING
A = 427 FTZ/WING (#4D)
KAD. L= 3/ FT
Q=89 kN

v, EXAMPLE ItowN WITH HARD Tuvee RRVIATOR,

S RESULTS

1 /LM4X ADDS ABOUT 2.5 P3I WATER AP

B 3 2. 89 kW SUPPLEMENTARY HEAT REJECTION MAINTAINS

SPACELRB INLET TEMPERATURE AT 42 %F
3. NO ADVANTAGE ToO RAISING WATER FLOWRATE




CONCEPT A
EVALUATION OF EFFECT ON SPACELAB COOLINC

N
(CASE FoR MORE EXTENSIVE ELECTRICAL FONER CHANGES T SPACELAE)

INTERLOOP HX INTEEFACE
(ILHX SAME AS PLHX)

W=2200_pph
F2/ 42 °F Omw

PL HX
Q=85 kW £=.95

7 LOAD
12.5 kW

E’?
100 *F

ILHX  jpp3er W=500 pph W0
4 kW

22T

99.4*

€977 14,1 F

o .
O w=/500 poh
' cootAnoL 20

{

| -
[‘:1

1
RADIATOR PANE!,
Bo" x 18.7'
Aran = 125 FT* (eeq o)

. EXAMPLE Srown WITH SofT TUBE RAO(ATOR
* RESULTS :
' /. ILHX ADOS ABOUT I-1S PS! WATEE AP
’“ VOoOuGHT 2, & kW SUPPLEMENTARY HEAT
REJECTION MAINTAINS SPACELAB

WATER (NLET AT 42 F AND ORBITER
LOAD AT 85 kW,
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_ FLUID GLycol fdradN
CTwEamecE N
Tour = PARAMETRIC
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Gy

ETeR
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PANEL HEAT RETECTIGN (kW)

% 40 4o -20 °c
SINK TEMPERATURE ' (PF)




46 1513

t

PANEL OUTLET TEMPERATURE (F) .

3ot

10

oy ..,,_

.‘ Jo AREA = /67 FTYT

2, AREA =334 FT™ |

7%;1 :"‘ ’fdd"' . S l' ;
iA. HEAT RET. dPARAMeTmc; i""%"’; [
A/0T¢‘S' SR IR
' LIAREA =167 Fr‘-i- S 4
- FLOW = (00 FPH

FLOW = 200 PPH ) _

.

W =8 o e

Flow = 200 /Ph

4. AREA = 334 FT ™
Flow =400 pph

W= 4 pph/p e

- -0 -40 -20 d 20 40
SINK TEMPERATURE (PF)
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