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FOREWORD

This is the final report presenting work which was conducted for
Marshall Space Fligkt Center (MSFC) in response to requirements of
Contract NAS8-32585. The work presented was performed at REMTECH's
Huntsville office and is entitled “Aerodynamic Heating to Representative
SRB and ET Protuberances.”

The NASA Technical coordination for this study was provided by
Mr. Lee Foster and Mr. John Warmbrod of the Thermal Environment Branch

of the Systems Dynamics Laboratory.
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Section 1
INTRODUCTION

This report describes heating data and data scaling methods which can
be used on representative Solid Rocket Booster (SRB) and External Tank (ET)
prctuberances. Each of the following sections can be used as a stand alone
document of a particular aspect of protuberance heating. However, taken
together the sections complement each other. The following section titles
are:

2. ET Geometry and Heating Body Points
IH-51A Data
FH-15 and FH-16 Data

Individual Protuberance Data

o [3,) > w
. . . .

IH-42 Paint Data

A1l of the protuberances found on the ET are shown pictorfally in Section 2.
Data and correlative procedures for a large set of protuberance shapes are
giver in Sections 3 and 4 for ET protuberances and Section 5§ for SRB protuber-
ances. Section 6 provides protuberance data in the context of the complete

ET geometry.

1-1
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Section 2
ET GEOMETRY AND HEATING BODY POINTS

The purpose of this section 1s to provide the handbook user a set of
drawings of the ET moldline and protuberances and to define where thermal
environment body points are located. This {is accomplished by presenting
figures and tables that define body point numbers and locations on each
component surface of the external tank. The figures show desiyn body point
locations on views of each component. Supporting tables specify the loca-
tion (1.e. Xy and ©7) and give surface identifications (e.g. aft face).
Preceding each subsection a 1ist 1s given of the surface areas and protu-
berances included in the subsection. The listing is in order in which the

item appears.

2.1 FORWARD CONES AND OGIVE

This subsection contains geometry and body point information for the 10

degree cone, 40 degree cone and L0, tank ogive (322.5 <X < 852.8).

2.1.1 Acreage Definition

This subsection gives the moldline geumetry and related body points
for the 10°/40° cone and ogive. The information sequence is as follows:
® 10°/40° cone and ogive projections
8 10° and 40° cone unrolled views
0 Acreage body point table
Several additional blank columns are given for user convenience in the acreage

body point tables throughout this section.

Note: A = Division 2.1.1 on figures and tables.

2-1
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180

-90

327.5s

> ~270

332.5- 4'70/ 0

/

337. 5——C@—|>|s

/ -
341.26 1076 180 = O

Fig. A2 Unrolled View of 10 Degree Cone
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. = 180
' 210 21,

fig. A3 L 21led View of 40° Cone (Actual Cone Angle = 39.38°)
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TABLE A4
CONE OGIVE ACREAGE BODY POINT DEFINITIONS

RTR 029-1

B. P. . XT or
No. (in.) [(deq.)
70100 322.5 0
70200 323.0 0.0
70250 180.0
70275 270.0
70300 329.0 0.0
70350 ‘ 180.0
70375 270.0
70400 335.0 0.0
70450 180.0
70475 270.0
70500 342.24 0.0
70550 180.0
70563 225.0
70575 270.0
70588 315.0
70600 345.5 0.0
70650 180.0
70663 225.0
70675 270.0
70688 315.0
70700 354.5 0.0
70750 180.0
70763 225.0
70775 270.0
70788 315.0
70800 364.5 0.0
70850 180.0
70803 225.0
70875 270.0
70888 315.0
70900 2751 0.0
70950 180.0
70956 202.5
70963 225.0
70969 247 .5
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Table A4 (Cont. 1)
CONE OGIVE ACREAGE BODY POINT DEFINITIONS

8. P. X 0
No. (i;.) (de;r) )
70975 | 375.1 | 270.0
70981 292.5
70938 315.0
*70994 337.5
71000 | 421.3 0.0
71050 180.0
71056 202.5
71063 225.0
71069 247.5
71075 270.0
, 71081 292.5
71088 315.0
+71094 Y 337.5
;71100 | 453.6 0.0
| 71150 180.0
71156 202.5
71163 225.0
71169 247.5
L 71175 270.0
71181 292.5
. 1188 315.0
+71104 Y 337.5
1 712060 | 467.4 0.0
| 71250 0.0
| 71256 202.5
71263 225.0
' 71269 247.5
N APYE 270.0
71281 292.5
| 71208 315.0
«71294 T |35
i 71300 513.6 0.0
71350 180.0
71356 202.5
71363 225.0
71369 247.5
71375 270.0
71381 292.5
71383 315.0
» 71304 337.5

2-7
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Table A4 (Cont. 2)
CONE OGIVE ACREAGE BODY POINT DEFINITIONS

B.P.. | x o
No. | (in.) l(des.)
71400 | 606.0 0.0
71450 180.0
71456 202.5
71463 225.0
71469 247.5
71475 270.0
71481 292.5
71488 315.0
»71494 Y 337.5
71500 | 698.0 0.0
71550 180.0
71556 202.5
71563 225.0
71569 247.5
71575 270.0
71581 292.5
71588 315.0
71594 Y 337.5
71600 | 751.5 0.0
71650 180.0
71656 202.5
71663 225.0
71669 247.5
71675 270.0
71681 292.5
| 71688 315.0
 +71694 Y 337.5
71700 | 796.5 0.0
71750 180.0
71756 202.5
71763 225.0
71769 247.5
71775 270.0
71781 292.5
. 71788 315.0
71794 Y 337.5

2-8
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TABLE A4 (Cont. 3)
CONE OGIVE ACREAGE BODY POINT DEFINITIONS

B. P. X
o, | ALy ey
71800 841.5 0.0
71850 180.0
71856 202.5
71863 225.0
71869 | 247.5
ners | sars | 27000
71381 292.5
71888 315.0
71894 | | 337.5

* B.P.s with asterisk incicates skin points used as reference for top of Electrical
Conduit and 602 pressure lire. In 1977 RI environment, these B.P. were multiplied
by 1.5.
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2.1.2 Protuberance Definition

This subsection contains all the protuberance geometries and body
points on the 10°/40° cone and ogive. The information sequence is as
follows:

9 Louver Vent

® Tumble Valve Pipe

® Forward Electrical Conduit

0 Forward Fairing
® Attachment Fittings
0 GOy Pressure Line
¢ Flanges
0 Attachment Fittings
¢ Skin Points Influenced by Protuberances

Note: B = Division 2.1.2 on figures and tables
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mem*%mg

Forward Fairing of
Electrical Conduit

Fig. B1 40° Cone Protuberances
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. fe———x19.00"———n=q
N | L
60309 5.35"
© |

Surface Distance = 24.9" 60209
C

60109
O

X+=349.00

7
TOP VIEW

RIGT CITE vigw i.FFT SINDE VIEW

fig, B2 Fcrward Fairing of the Forward Electrical Conduit
sody Point Definition
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Table B4
Protuberance Body Point Definitions

Poins () (Deg.) Location
[ | 60320 364.0 313.5 Forward Centerline

60321 368.0 328.6 Side

60322 37.0 313.5 Aft Centerline

60323 372.0 313.5 Aft Centerline

g 60324 365.0 313.5 Bottom Forward

E’ 60325 366.0 313.5 Top Front
! 5 | 60326 365.0 313.5 Bottom Back Face
% E 60327 366.0 313.5 Top Back Face
! S | 60328 368.0 313.5 Bottom Forward
% 60329 369.0 313.5 Top Forward

60330 368.0 313.5 Bottom Back Face
! 60331 369.0 313.5 Top Back Face
&0l 60100 353.0 31.5 Top of Cable Tray Fairing
‘g"_gs 60209 357.0 31.5 Top of Cable Tray Fairing
. £ 60309 364.0 31.5 Top of Cable Tray Fairing
=1 60203 357.0 9.5 Side of Cable Tray Fairing
- o 60303 364.0 9.5 Side of Cable Tray Fairing
2| 60215 357.0 53.5 Side of Cable Tray Fairing

60315 364.0 53.5 Side of Cable Tray Fairing
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\~\\L___“_ Attachment Fitting
Type A (See Fiq.B8)

FORWARD FACE BNDY POINT DEFINITIONS
Body i Attachment Fitting
i Points Station X7 (In.)
60310 370.89 |
60420 404,34 ,
50820 439.49 !
60920 476.16
61020 514.12
61120 | 553.37
61220 l 583.54 ‘
61320 - 634.51
61420 ! 676.03 ‘
61520 ; 718.04
: 61620 ‘ 760.21 '
]

Fig. B6 GO» Pressure Line - Electrical Conduit Attachment
Fitting Forward Face Bodv Points



RTR 029-1

INC.

REMNMTECH

suo1321S Bul33L4 3@ suoL3ed0] juLod Apog sabue|4 auL] 3.4nssddd 09 (9 "6i4

JUL04 ApOg 32U34343Y mu
Burjeay aut uotjeubelg 4

2-17

9v108 54108 : vv108 £v108 _ 0° 102
¢y108 L1088 0v108 6€108 : 0°5081
8E108 LE108 9¢108 Ge108 09961
peLos £E108 , 2e108 LELOS 0-L2¢€L
0£108 62108 ! 82108 £2108 0°8801
* * 0648
1s-0t9
xl [Losil [ros 1] [0951] . SPLUWEE
p £ z O R
MaLA Butroed 33y MaLp BplLS
BULT 84nsSaud °QY mﬁuH
\__ \
4 |
A 3
3404 }B37 40 30B4 UOA4 ‘P
abuey4 jo0 aveq 3pls ‘¢ i
abue}4 jo 9deq yoeg -7 ¢
abue|4 30 9de4 U044 | \\\\a MO | 4
3404 e’ 3404 xeaT ——e



PRPENMTECH INC. RTR 029-1

Nosecone Fairing

X
Attachment 370.§9

Fitting /

1B ——
31°31"

~

//‘\

3 B
ie
» &
N
‘!
r.. ( $
aal T4, a ‘l.i ot L2

A% B Side Views

31°31!

>
—

S
o
S
[#8)
=S
(S}
~J

2, 7

’ 33

Fig. B8 G0, Pressure Line - [lectrical Conduit Attachment Fittings Tyne A and
T/np R and Cross-Sectional Views
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GO2 Pressure Line

Cross-Sectional View of Attachmznt Fitting

Protuberance Body Point Definitions

XT Body
(In.) Point

Location

794.13 62020
828.06 62120

Forwar? Face on Fitting
Forward Face on Fitting

Fig. B9 50. Pressure Line - Flectrical Conduit Attachment

Fittings (Type B)
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Table B10Q
CONE OGIVE PROTUBERANCE BODY PQINT DEFINITIONS
B. P. XT Cr
No. (in.} {(deq.) Location
60320 { 364.0 | 313.5 Vent Louver Forward (i
60321 368.0 328.6 Side
60322 371.0 313.5 B+ G
60323 372.0 ¢
60324 36%.0 om fwd.
£1325 366.0 “ront
£032¢C 365.0 o
60327 | 366.0 TBF?
60328 368.0 Bottom Fwd.
60329 | 369.0 Top Fwd.
60330 3€8.0 BBF
60331 | 369.0 L
60109 | 353.0 3.5 Top of Conduit Fairing
60209 357.0 ‘
€030% 364.0 ;
| 60203 | 257.0 3.5 Side of Conduit Fairing
p £0303 364.0 9.5
U 60215 | 357.0 53.5
g 60315 | 364.0 53.5 i
R [ U WY - -+ b e rmens
{ 60500 | 402.5 |} 357.4 Skin Points below &
63409 16.9 near G0, Line & Electri-
£0457 { 4.3 cal Conduit
* £0403 \ 3.5
, 60411 38.7
¢ 60613 ¥ 46.1
| 6015 65.6
{ ensoo 1 oagg. s 0.1
60512 11.4
60506 21.6
64507 24.9
604508 31.5
60510 38.1
{ €051 41.4
| 60514 .| s y
eoc1y | 62.9
- -

"Bottom Back Face
’Top Back Face
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Table B10 (Cont. 1)
CONE OGIVE PROTUBERANCE BODY POINT DEFINITIONS

B. P. X1 or
No. (in.) [(deg.) Location
60601 422.3 3.2 Skin Points below &
60604 14.1 near GO, Line and
60606 22.9 Elertrical Conduit
60607 ] 25.8

*60609 | 1.5

60610 37.2

60611 40.1

0614 45.9

60617 | 59.8

60701 432.1 5.0

60704 15.7

60707 23.7

€0799 31.5

60711 39.4

60713 47.3

60716 58.0

60802 437.6 5.9 :
67306 Z21.5 !
60807 26.5

. *60809 31.5 )

60810 36.5 |
60812 * 41,5 :
60816 57.1

60903 474.2 9,5

60907 23.7

60908 27.6

*60909 31.5

60910 35.4

6CM11 39.3

60915 53.5

61003 512.1 11.8

61007 23.9

61008 28,2

+*61009 3.5

61010 34.8

61011 38.1 ! ;
61014 51.2

2-21
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Table B10 (Cont. 2)
CONE OGIVE PROTUBRERANCE BODY POINT DEFINITIONS

B. P. X1 et

No. (in.) |(deq.) Location
4 . . Skin Points Below and
g}}87 =3 ;g.g Near GO, Line and
61108 28.6 Electrical Conduit
61109 31.5 -
61110 34.4
61111 37.3
61114 49.0
61204 591.4 15.6
61207 26.3
61208 28.9
#61209 31.5
61210 34.1
61211 36.7
61313 47.4
61305 632.3 16.7
61307 26.€
613C3 29.1
»£1309 31.5
61310 33.9
61311 36.4
61313 6.3
61405 673.9 i7.4
61407 26.8
61408 29.2
*» 61609 31.5
61410 33.8
£1411 36.2
61413 45.6
61505 715.8 17.9
61507 27.0
615738 29.3
= 61509 31.5
61510 33.7
61511 36.0
61513 45,1
61605 759.2 17.9
61607 ‘ z7.0
61608 29.3
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Table B10 (Cont. 3)
CONE OGIVE PROTUBERANCE BODY POINT DEFINIT:ION

B. P. X
No. (1;_) (dgg.) Location
* 61609 759.2 31.5 Skin Points Below and
61610 33.8 Near GO2 Line and
61611 36.0 Electrical Conduit
61613 45.1 _
61705 762.2 17.9
61706 24.8
61707 28.1
61708 29.3
61709 31.5
61710 33.7
61711 i 34.9
61712 % 38.3
61713 45.1
61805 773.7 17.9
61806 24.8
61807 28.1
61808 29.3
61809 31.5
61810 33.7
61811 34.9
61812 38.3
61813 | T 25.1
61905 786.2 17.9
61907 24.8
61908 28.1
61909 31.5
61910 34.9
61911 38.3
61913 451
62005 793.1 17.9
62007 27.0
62008 29.3
» 52009 31.5
62010 33.8
62011 36.0
62013 45.1
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Table P10 (Cont. 4)
CONE OGIVE PROTUBERANCE BODY POINT DEFINITION

B. P, Xt
No. (in.) (dSZ.) Locatfon
62105 827.1 17.9 Skin Points Below and
62107 27.0 Near 602 Line and
62108 29.3 Electrical Conduit
62109 31.5 )
62110 33.8
62111 36.0
62113 45.1

Y

*B.P. with asterisk indicates skin points used as reference for bottom of
electrical conduit and G0, pressure line. In 1977 RI environment, these

B.P.s were multiplied by 1.0.
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1
?

2.2. ET BARREL

This subsection contains geometry and body point information for the
cylindrical section of the tank under five divisions.

2.2.1  Acreage Definition

This subsection gives the mold1ine geometry and related body points for
the cylindrical section of the tank. Unrolled views of the surface are given

showing the top view of protuberances. The information sequences is as follows:

Intertank Region Views
LHp Barrel Mid-section Views
LH, Barrel Aft section Views
Tabulated Body Points

Note: C = Division 2.2.1 on figures and tables

2-25



FOLDOUT +".

] FOLDOUT FR/ «t

= §7.77 inches

20 Deg.

or (Degrees) Note:

760.35

rﬂ—
90 —].l_
........... DR MU B S B PR B
) JER S | DS SR - RS T
| Y SO RIS SRS SSRGS P B
60— T —
- 4 RO | U S ‘ ~ ::;: — :-::.:—~—< e
L f;fi SRR | N AN T .
'““”’ZI?" DD | SO ~ - s - 1
S S | DO | D S
b e e e e —— e e e e e - P L LY NG R, -
40 o — T — ==
; N - _ . N IH 1
o e e e bk .
L Ii' S | B S P = coust I :
| .. e SR DU R . 200 B -
N S _/;‘“4)4 D 08 A - - i
40 + ‘\T . S
— N R | D -~ 1.1
» S SR | DR 1 C ‘ = M
- PO R [N S St : N 4
R SR o e
- -— - __1 D — -— .- = = -
................. ' PO i . . |
--A-.{“*" = IR T T = - A
R SR | DI N o
0
S RUSDEY | A I
; ) BN | S .
BN SIS | DI T -
U S = 1T oo
. —44 - — - ———— ——— e [ AU SO SO
....... U | SO I
------- + ~ H— - - - e
- - VT -— —- R e e ——— ——— D e e s I U W A—
340 ——t-
o 10 RN | SRR SN D N
S 2 N S I S i
e ‘?* T I S ,4,M«%¢ﬂ#‘.hj;i “Tfiiigi
ST SR DU 8 T o 0 S I SR §
320 - ——
.- - | S - B IR U S |
SR S DU | S S N —-t - "‘::ij
RS RIS o ENUUNEEISTNNS SV ES S S I
Ll R DR S S IO
N | S S S et Uy s T - -»jﬁ
300 T = $
..... ; B T et e L
S R S S ] R
. $ ....... - . e .. - - R S “ - . . .
: J e Y ——— o = U SLaman i’
T o LLTITiTTr R
| IR (R l L .i.
o, L2 N —— - . .oeod
i ............ LR R . sii
I | A N A o LT _
. : L R JR A A S — - _— e e e e 9‘ el
L Y SO i coum
270 , S T & S S SPPONS S PN J. [ . + v-i
.

ORIGINAL ¥
OF POOR

800

it

QUALITY

Fig. Cla

X1 (inches)

Intertank and Near Region Section

2-26



RTR 029-1

r ‘ J.1 1 ‘ ‘ T IO DUNUREDS SRR N0 SRV RDENNENE SN
T SR - e e e e -
(S S PO + - PR S N VY S S q‘-..~‘;: .
- . ! — DR S e e e
[ron S b bsoliey y T _— ! e b e ‘ — N
—— - + N SO BRSNS Sttt o e R S i
1 i i N N ! ! he i N - +
[N S5 WU MU —_ el . bty e e b e e t - - -
- - ! . - L . i e s R TR i 1
. . - 4 . ! . - L. A - — > —-— -
-l-iv e e L ey . W’T_\“‘l" e e o b ] 4t Tr,_¢‘ Lo o e s —-—
——e e e - . -— SUEUNUUU QUPURIUPEESS RS- e e tmr e e >
. i RS e ; - [ENPUUII S
—d o n — [T SN SRR DS S X T P“ 1
- e S e e —_—b o S et L f— [T SPUNES SO
—— - ey _— hgpemasry S D e,
e — : + + + JERDERIRERES Shaslin el SbunSDENES ADSSSTASL S e, g : —~+ -
— "'**“***"“———4—*!"*—%——7—*—%—#—?—%’——4‘—4—« I s SRS Syt -y ? —+ f—*—&--‘—l
—d - — - St —t——r -t % ! C
R — + —
. L i L b : SN S,
: e - — PN S SIS, T +
- - . : — e : e ; : S S
: ) AT ! ; » L — — e - - —
! ! i DG I U S—
—_— ——— — L —_—
; } ; . i1 ! e : " ...,Aﬁ._ N
! | . 3 ] ' i . . :
RS ‘ _ T ‘ R SO
AERNENNEEE RS RTERN RN 1 SN SEREN NS DS R
! ! . . . N . ; i . - b
BEEN B iR s o
, I A
—_ —— —+ I. —_—) e -

— R —
L L - —— —.J#:—A—M_» - e - 4—

! SREN B BRURRREN! i ‘ ‘ ]
, l . : LL . . R i . _‘_J

{ T R 3

i ~ 1 N D
z PN DR [T
— . : U S “ [PUS SN SR SR, ]

. - . . !
= - - DUV S
-— . - . ] N B
—_———d - — — — ~ e ]

I N . T —

R - S I

1 DU S |

= < =

g U P SR U ]
N S SR SRR SERNN AR - —

‘i_iAA e I S SIS (GNP SUNSUUNPUID SUUNUUP NS SUNEED S —— e

— ——— . e e b - At A A -

900 1000 1100 1200 1270.20
X1 (inches)

)

L N
WY

of POOR QuATY

Fig. Cla Intertank and Near Region Section
2-26
;Z,EOLDOUTFPAME



sayou}y £/°(§ = 680 02 :830N (saaubaq) 1q

- ~“< B0 S Y 5 T SN S O J 1 Vo -i- | - b 4-4 U RS TS VO VS ¢ N .
R R e e e XK
AT .“
RESERESSEROEREERRREREREEE BRGNS DI SN .
N R IS E R NI D 1 DR A
AR A B R R A A A A A R IR AR I IR B e
Py ' tot FH, f a..<w|‘,. G e Cooy ,,,.L.A .o
+ —pgt 4 g i Tl I T T I Sy R o Rt the SRR IS S o — - -4
T w_ N R IR A AR :
._A., . Gyt [ [ v Py
EERRaEE AR RN RN R .
S ! W RS ERNE ot b :
E : 2k ‘;. ,.;_* F_.,.,_d. .Mk T .
1 EEEERRE N SERE ! ” )
] “ SERREREREY ARG H
W SRl RS RERSARARRERENRRNNRENnRIE 1s
! ! S e
¢ [ i1y ' P P L —
: T .“* j_ w; M 1 ! . |~
! AR __; Py b ‘ -
! L 1 . BE R .
s Ak SRR “
W _‘ | RN __ AR ERERERE _
¢ { . { 4 ' N B b .
SEERNSES RESEEEERAREPEREETSHNRSERENE —~
' ﬂ— +~ i o ..,_. | oy .
4 al ! ! RN Piige
SERRRRE SRRRERRN SR RN
1 boyd EERERERN R X ARRE
Hobri b EERERARRRE bbb
[ B I N B «A.Va_., N ‘,
“. P { P .4. '
RRRRES BEDNEEEE =
,_4.., ) I, =
SERRSE
[ B B
A A N
DT ) ]
.o m..vu..p.
. b R
: NEUEREEY :
. . . MR 1 4
. T R
,”.V..,L_.._..,j,.:;.q
P v oy 4
A N P A N R AR
s e by i N R
Co M‘,...”~WAM .,.A,N.M.RW ".ém
s SERSRERAE SEEERERE RRER S
+— I EEARER e S et o S et -t T..-lllw
b Hg..w.. + ﬁ.,..“ ._M~ . .
;f. sh by e b } .
AESERRNRERRER RERRRERE Nd AP
t A AR A :
R RAR AR AR RN AR
‘ w..4,+‘_“ﬁ_,,,ahwﬂ IR T
SEBEEEEEERN SN EEEE RE R IS K¢
= [=] o o
P~ < ~N O O
~N o~ o~ ~

XT (inches)

Intertank and Near Regions .

C1b

Fig.

| FOLDG!™ %7 -

2-27



RTR 029-1

r

A

1270.2

FOLL

1200

1100

XT (inches)

1000
2-217

R A B O o I R I O N I B IO I N A S ISR B AR I B I SENEERRE _ .
SR IRk M;im;:;;;ﬂj;. SEEARENRRE EEREE e
RN R RN R R NN AR R RN RN AR R RA NI SUEEERSERE

T T T T T ST T T T T T T T T SERRDI
P _..‘..Q*“* w 1 P 1 Py ._r:, S IO IR IDA v .:wH. VLT
SRS ERER SRR RRRRRRRRE IR R ERRRRERRRI Y EERRRRERERERRE SEREE AR
EEERRRREREERI NS U

SERERI RN AR T e :::‘ Pioinn
SERTEERES RN SRR RN R RN AR R A RA R R RN RN PSR

P FW BERE ! ‘ H Hk 4,F.WN, _ HM#, ww H,~.A'.W. e

Pt w,“ ¢ m* 1 i ot __ L bt A ' 1 4,¢ R R

I T T T ! R R REREEE R N R RN I I
;;M ~ ad.. - -4 ;* . 1 Ah [ } . . [ kA...,A EERA ey '
T e 4 RERRRRRRRERRRRNE SERRRREEEERRRRRERRRY K
N R 1 RN R ! [ I A N .
SRS E BN ¥ I 1 ‘ w w ww RERRREREEE ! %dﬂ AEEE B AR

i ARy P; : - _ RN . + W ﬁ A EREE S ERERRERREE B E

' - ‘““., o H .« 1 t o ! t 1 + _*.,4 * [ i

P SRR ] | i P ; , I I A N I
b ‘,_Vé T i i | . Ll 11 : ! ; R TR 1
+ ﬁ_» ¢ + =t 1 f . T
*H mhw B {1t H j , i v ~ | i _*» M.“.‘,.. .
L EREERE ; T ) ~ ﬁ | y ! | ! #g Poiriii

Hi te CTEE T IR ! ; L] I
JHEH I L1 * aasEina A Eeaias AN ERERSREREREDEDE

T T T T T

¢ ”+ V,,r,*,\ ! w. ) m i : .,,“_ H, .“. 4,.
R | it L e

P el 1 } S Pt F-t-4 ] ' T

TR T | T Ik RERE EERE ERERRRR .
by } .Mw,h.w + Py i ! 1 __4 o | ~,.~ .
SRR RRE RN R RN AR N IR NS AR R RER AR E R RRR RS NESERE ‘
.o t 44 4 . ! ' i .»“ ! Pl o
SEERE _:w;iif L SERRRERRREERR RN RRRED SRR .
SR NRRR RN IR RRREE P e e .
o HUuNRIHEN R EERENE ‘,
dnpete + b 4+ s — 4 4 Attt by 4 P - - +— - e e
T T T T e T T -
RN I .;;”. L I Pl _4 ' A } 1 C e
SESRERERRE IRSRERRRERE: InERRRNEEY AESRERRE SRR ARERE o
L.::;: b O E NERERREY AERNE g i
[ t ot - 1 | |

1t Ny ‘:,_ 1 ] _ v ‘ Ll
BERN: ! : { ~ v
SESIRASREN (M-S0 : il _w: L i
™t 1 + K i i . .
:‘ﬁﬂ m AV _ i _. _4 _ :
H . + { 1 Tl g
3 BERSE L R Mﬁ w % RERDS co
u T ISR w | A T
SARE U R SRR RE] _ ‘ 1 ; ' P
| * ‘v | mﬂ | ; ; M AERERREREEERRRRERRE S S
R RSN | )] SERRDEREEEREEE D plrp ity _
RESIRRSREN | I ! P e e ,
e i f o ! ; | ! Phivent. 1 N .
v i Hf ..,ﬁ', y Vot { M .mﬂ&, .f., 4 ,’hﬂ ,

SERERERERE (RRREE ] SRR RRRRRRRERED ARRRRED

Vi ,::é‘ | :H - IR R bl I

AR ERREE SIS N e SRS EC R RRCRRERE BESEE RS

N DR _“m D IR I AU DRI Ci

| O ST FR PN S| PSPPI BN SR SIS

ﬁ.A.. .,“V,N_ Ced ,N,_P‘.,,,. ».4 “4;,ﬁ ~‘w. R B

b b 4 d-3 4- ' FR B 4 ' [ P + + 4 N L P P PN
SERNRRERRER | it ARSEENSNEL SUSSTRTNTST NSRRI S YHT SRRRUNY PO DU RS H

Intertank and Near Regions Section

[

Cib

Fig.

900



. , 31 1 5 ;
ng- %L,LL SRaEant HA BER W ﬁw‘ 1 FRERER RS 4T W
wﬂ,‘_,::,i AT AT ! I m %
-t -t - R 41 -t 1 -1 1 -1- h
SeRnRunsaEnanERiannaniang R RIli K IBERRERRRERRES R INN ,H
»MM\ *wf 41+ f}4, Tt t MWL‘\x‘,”y,‘» - | !
b - 44 Ar.‘ -4t - -4 - 1 4 ‘
‘rw M SRR INgRERR f ] _f\[‘,..,,j ,,
el r,;k T BRSNS ] *
he %Mw ~MH~+ IERREAE -4 !
4,,’%_% A\ 11 %\\ Su - # ‘ | !
¢,.;v ) 1 4 ! .
RN ﬂ: ‘f Hh i | Hin SERRREEE o
ww-e M“W,x$< 1T _ ) T + e
ISESAEEGES RESRENES 8 IRNRE “ h
rr.‘.‘l*l 4 A+t 14 - —t-1-4 4 b | , i ..“W
ﬁ HEEEaAEecas et L il 3
t +4- i T SN S A —-t-t-1+-+ +-{-H4 S R B o e e 4- 1 - 1 1 4\H H
JT 1 L_-wﬂwwwﬁﬂ.m i HE T TR E T 1 o
LHL 11 -,,Mﬂ mmﬁ.uﬁww AT | SRN ENERRARERRE T :
[ S S O [0 T S S G T O 41\ 4 —§ 4 - 43 o 11H - L ,.4.
—4—4 -4~ S T B B i 1o ot T QU T N S W O —+- 44 | - - 41 -4 s 1 4~ w [
- sz;,;z#ii(: SO L T el ~ . | EiE
-HLu.u,,.%,w_ﬁ#qﬁ%_u-q, ] “ : J RESES ‘ NABRERE H e
LT ST Tt e T ASRREE 1 b
T A FHA Shang .H IRESh f % i
-4+ B i o kS S B SO S SO NN Tttt - - ~ = 4 - -t - ., i - ‘ 4. .
s u,w%,ﬁw Lﬂr T /] : T ! s
ST T T T T M | T
awp t b M ol s ot B BB S O 1ﬁb g - * ! A ﬁ *, . u ‘
ST H T r 1 iT Hb
SN E A ! ¢ N - t ¢ ﬁ,L I Cy
O R R " ; | % | _,.,,_7_ NERRN
B R RS RS RNARNRRY o EH AR RN AR RE) IR R PR 2
e A e aRRRA AAE SRRNERT] e LR
. : 1l 11 1 n !l *. t ,...ﬁ b “: .
| { M*, | S8l SREERE M BEREN W Dl ca s
; Pt i 1 ! | .M R “ Fre
Ly bl O T s
S P 2y “m* e Vy EREESEES Mk o ol VI I I AT I
g SRR RRERERL B0 SR R AR R RN R A R R R Y IR ER RS
NESE EEl SESRERERSEERIIE 1L S0 SN ANRENERERSEREREE il Loy o
DS e ST T T T T T -
,.Hw - - ! ; a b 3 __,,,,.m_”,. bl [ SEIRIL AR I . N
P ; T T A N I A I IR R IR I .
T L EER R RPER IR
WH% M«.“. %““ ~m*m i w“ .MHhHN**_H ,,kw+ e o b oo o A
e ,‘; vl by V\_,.;;. I of 1 :ﬁ.; : Co b .
J‘uw“ Www+ﬁ‘. M.m&*ahm _“Nm W_H“‘_WNN h “W M“,. _"“ . R
P i H 3 S I o ! t- fr ! o N L
N‘Lw C"G,‘W_,fh._ﬁ :_h‘. .; T Uimﬂm f__*_ M; | LTI
¢ ? ! i I Vb e e
ufi.; “?s;___: Ll a:::i::. M
L A4 4 4 P : ! ! A N
eausitasRNanssRiy A+h‘_ﬁﬂphﬁb, L ~N,ﬁ~ L1 aEERl u SELSEREEEE ML
& 3 s & ° 5

S8Ydu} 474§ = *63Q 07 :a30N (seaubag) Lo

1600

2-28

Xt (inches)
Fig. C2a LHy Tank Mid-Section

1400 1500

1300

1270 2
FOLDOUT FRAME



RTR 029-1

— v =TT T T T R B
crpe e et ! | S BRI Lﬂ w:;,,i*__ B N A
. L ! it ! Y , , I | N N
RN DR RN SR R RS il R IR RN RN R I SEEERDEEE R

A.“f:".wmu,..,;; T ” ! ,...~, ;~. .A.. rl R
- i L _ | ! R RSN {1 S SRS B
SHB R e IREERARE
R T ‘ <.TA 1 N ML i ! m B B coed
— %>,+.W - ‘A% ST + 1 M . EEEERREREEE PR
4+ 4- 1ttt - - : L208 ARE T SECIRE R RTINS RN SRR DR
_.A.<%H;L T r C“ : # | ! w; R I
Lo s T ! ‘ DU
fWM‘AUu“; SSREaRuREty ﬁ T SERE: ”_ W P REREE % o
T T R T IRSNSAERRNRERS 11 . i M SEIRESRIEEEE
SESRGEEGERNARRERRRRRRRNY IR HHHIHH _ n L] ;%;Mf e
- - ‘ B ian BEERREEREEIGRERERE RS 1 i SEEROERRE ERES
R T T RN
mumﬁ.r-n,ﬁmﬁu.lu,.ﬂwuﬂw R in . SRR RRRARaERRREEARARRERRY IERRARERR M AREREESY
HHHAT AT HHH THEEE I T P e
T T AR L e e 1 SRIEREERNENS
R T ‘ ST
ST SEeR| sicprensEantiankaiin| TRE T A
RN AL —pd - - - - P11t ] - . I cig
AESSSEESNNENENS ;1wnm44,- j,ﬁﬁ il GReahaannEsat SR RNGEEERANR AN ﬁ I IRERERRRE 4
Soim s ek o S HB S0 o S5 R S Tt 111 T BERNERNRREER 0 T 1 O L B O O O 4 - N# 4 H,; M sl
B R aananadaRray (R Rl BRReEEaEeaNat ReRARSEE P
R aneaunnadananunans 1= - JRNRORRRARERRRRERRNNRCECRRAE ik ERARERREREEE
+ -4 -1 - YT TT1T 1T T + 4 —t-——t- ! Tt
14 - , i —+ 1 - ‘ J ,«.ﬂu RS ;“\Mﬂ
-1 - wﬂr L@r. FL1 -4 ..Lﬂw i H Lﬁ‘lﬁ 00 0 O O D O I : : } ; ﬁ ] | . T“ - “ :
STt T e T : S
SRR aneRRReRR RaRaRs st C N | AR RARARERERARRARRRRRRRE: i SN
e ek A st R SRR (B BRI
HRER SRR E AR AR IF | IRRERERES SEREEERREBEES
HH w uh*, 4- ﬂ 1 -0 U Tt ) : b : e ,_H*
SRR 1) ) i USSR
I&a“*‘mﬁ-f#ﬁ*-. ”uwﬁbuAU:mwﬁ HH MMMHQWHef,Ag,AA,,\[ 25 sARRRERREER | =8 &M‘M it
L AR A A A A IRNREE RRESRRARERS
Jﬁyﬁ HJTH% T T W::gaﬂ T HIH : RE T?r.
T : Rl nNahapuseuanEEnlSEERERERRRE REREBERRS ; SRR RBES
T f.iTﬁ.rlexm 4 ] S AT T T L -4 T‘ IS A. t & EEREE
T
RERNNE . AREREEE NS P S I U SR Y SN L S O A N A 444 : ‘“‘\%H”“ *ﬁ
,.ﬁﬁi.w%ffuw, . ,ﬁw,‘y HEHEE HEE T 1 | :; i1,
Attt ittt T TRt y TITLII T T e | A . SRS EEEE B b
R T L R
--%- -}t - - - - -4 + + t - ¢ [N A SRR A
SEEAREAREREERERE RSN NN &#ﬁ ] A REBREDE RN EENSERERERREN
AT 1 »w#‘rx..ﬁ TP P e 1 Tl NRERSRIEAEE il
1 Ty H ]
T NBENENIIEE AT T 1 EERRRERR) EERE
PP R U W S (P END 0 H R S P 44 +-4 S 444 .;.LrlTy - 4 -+ 4-4-4 - - 4 4 1_ -} } * - L,.. -4 4 ., H 1
A F SEERENRNENR) .-nv“L EERRRRRSRARE ylm%pp‘ TH T ' wgu‘wa mwdu
144 T T b I 1 111
4 P R R R L SRSERCURRNERER
i fﬂ“ S AT T E AL BERRRRESRRAN SRR ‘*, ] . SRR R
T L A e
4 t-HRRAH A HH A RER IRNRR AR ERERREERUCRRRNEREDEY

1850.65

1800

1700

1600

1500

Xr (inches)
Fig. C2a LH, Tank Mid-Section

2-28

[}
i

FOLDOUT Froppm:



H REEERNEL ; 141 ]
. 4 - +- # ] ,M\AA\W ‘ \‘
= - B T 1117 Tt _ |- ol
‘ﬁ A MF . N Vllyllr.J\I _ RN H m 4 ! + ——t
T T BREEEEEE : R ] P H e
W#»x M 000 4 OO 0 O A R R O T EEDERE R h M : i | | R
Te R H I R AT SRR ER R ARE 1 T
*Mf R M - RO S B G — -4 -1 4 ' ) ; 4, T
S RARRREE
T 1 1 O O O O O O I O 1. I ; D
‘A;ﬁl INESERE NN 0 O O I O O SRR
+ i
O T R R R E e T T
R At ol R i e 414 B -+ -4+ 114 1t 1 1o l
D R S T S O 0 S O S OO Y . e a4 . SR
\M\H - rwrllr.AAAiv‘ —4- -1 -+ 44 441 11 - JU S S N S S S 4 - H_.t «
i H -4 -4 - - P -4 —4 - + .
SRRERERaRREaERRNERRNS NSRS RARREN S BRERREN ! P
et gt g ] I O W O I O Oy o8 ] 14 BN Py
] BRRG -l 4 - it i 1
i i t + L 1 i .
[ S —-t 4 44411 4 . - - -1 4. - . t t ot o
4 ' - B N S S W S R N S I ! 4 —j— 44 ) - + .
ISREREREN FEE EERERE) THE T | 1 i
0 O O O O I . \ | [
+ -4- o —t— ﬁ'lL‘Ll j ¢ '
‘- - I O A JR T O 0 o +-F4-1- 4 1]- s i | PR
q‘_ 17‘@1 —4 4 4 [N Y 0 W G S O O L 1. N IS W VS I - —+ 4 4 N — M.. w 4 b +-
- 4 - g | — PR
} 1+t -t {4 ITA[fvy = { i i ,
e e o -4~ -t 4+t - gt 4t — bt -4t -1 -4 4 4-¢ - -1 -— M -1 - b M .
= -t - -4+ttt -1 4+t ﬁﬁ‘ + 4ttt - 11 ! - - m - - \‘ t -
il 444t -t b L1 4- -4 RS B {4~ i- I
; t + -
' A —fgt- ) o o -} 4 L 44 44 - i 44 -+ - IR
[ | TR SN O O T O O W O AT T 170 B w ' e
W‘. S B8 S e o o e BB £ 05 S8 o B HE e e e o SR SR B S 11 -+ - -4 -t
EREEE -4 11414 -1 t-t- -4~ ¢- 1411+t + ' e
SN 44 - N S U 5 0 O O Y .ﬁu JIS (N S - i } g
,T.I_- - 4 -4- - -{ ] e ) N S M t ‘- .
L |l 4l | 4 e - . ‘ S N Ce e
ST T IREAEEE ! AR IRRRS P
1 [ S50 TNy O —~ - R + } k. - | '
[ - — . +- - 1 X | ! !
T -t T i
. w B RS . - - - ) ¢» ‘*M bbb
P e B - L +4- - — m_, . P + : u
. i + . -4 - -t- % 1 [ . w ¢ vt i
T S G O 0 G O N O O O 1 4 B NN EE . cads
1 # ' T + Vs JER . B f .
Tl ! | ' b b Ve e e e e e
Vo * 4 - 1 ! [ ) [ ‘
SERERERE SRS NS ESEEEEEE FERS SN
L) 1 - H‘ aﬁ oy ﬂ . s ” .....
[ ‘ H W M wﬂA.t., H‘ L. ...... :
. ) . w“‘ N .,.u,.,. b I T
- b , - P f
4 + ‘H‘ wH .k P : v
PR e S L L .
. . ” } «h u. ! dﬁ ) .
. . B | N ”, ....... . . '
L i _ : P 4 . :
f . + +. ' | b 4 D
1, k + w,, o N b P Ce - F
N I Php BEs C o ! .
t 1 . 4
. ; —— —— : + —
T : il R N D .
DR N A I N SEEDRERE St .
i HHinins SR
e + t ! Pyt [ b D] . e
SRR R : R Pt BERE ; I
(R TR N i ' [ V. . . Voo
TR S O ' ' M F T N P . '
+<, L ; b I PR S O S
E ) . -+ 4 . LY ' ' ' I ‘ t
et g P :; IEEEEEEE e
t— t H T T ;
R . IR G e . e
Lﬁwaw“ B H MMN,4__M Ve k‘ . %. e e e e
;Jh ,AH P b [ [ o P B '
T,Y‘T wH:T 4« Mwhw_'. by [ ¢ ‘ :
{ : . Pl o '
Jriitd - RERRR el B !

sayou}

LL°Ls = "63g

160

:330N (se@aubaq)

—

140

90

1600

1500

1400

1300

1270.2

Xt (inches)

Fig. C2b LH2 Tank Mid-Section

2 Al

2

IFOLDOUT

2-29



RTR 029-1

1850.65

1800

¥oLDOUT Fki -

Pl

e

1700

N Tl R P i : .

P m“* MM,_,. :,_M P SEEEEEREE :

PP .."...,..A ' t r. Vo e o o .

O S S EAE R R RN R B e Vil L R ERDEY S

Vo [ : i 4 4 bt N . -

A R N S B ~* 1 t AH ' v'.< C P f
DS RGEERERON AR EREEE § ik 1 i DR L REREE
._::‘“,T,,_;jl | ! | Vi , N S .
Li%:.:wqﬂ, _4_ ! : ; #;_ , I 1 T )
T _H SRR ERRE R AR AR R AR L

NEEDRER ) D I BRI - -t - : boys 1 R S AR A S
.d.,q @,‘7” Paeb b ! - 1 n m., ! AU NN B
wa [ ] », ;_WA,_ .» ‘,».m\;;‘r‘ - r‘lw - - M i 4 w . WMV [ coee L)

SRS ESA RS RERERE Tl EE N R ] T I D I
“4m ‘ﬁ‘.raA i b I B I B R o helin it SERE ‘REEE v o I SO
ss e IR e R R IS IR RN ERHEEREL IOIEESIONS RORRS
U*_ AJ* B IEREEREREEARENEREEE L; Ay ) M i ! ‘« i M\H M A,AHN.““A ‘,..
HHH - >4|.*HAW; -1 :$_\H, W ‘_”HA.I*l‘ h Jﬁ! \IIL .?H e - W — - ’ ‘ - B } i 40 Lw ' w . <M h . H .

' Skl S H- . | |
Ier FH A A Jm‘.u.}ﬁﬁﬁ,ﬁr HH AREEREE _ w [ :. AN IO
i } — T1 171 1 1 o s I . . R
EENEERNRENRRSEE Spnnl -hfi;.L S THT 1 ARRRRERERE EERIEES
.‘,q.‘.‘*i HAL NSNS 1 44 lﬁT A4 ~4 - 1*} -4t 1 t m H m,m y “ R S

4 T1° o - - T . - . i ' oy ¢
i | S ; e

: T ] ) b SR 1 ,
SRR Rada=EEaEean=snEsao R IRERACRERRRRERERR RERRRRSERRREE N B
i u.f%.1‘_‘1%,1%.J,h.1 ERCRERRERSRRSE i | *i | RES IS
T AT T e e s e L . R i : SO S
T A S
EE TNV S W [ e S G S —t--t 44414 - - - ) R ! o :
R B i1
FVJ L w: INGRNEE . - i i ! t T S
AR EAERE SRR e e iR aR| TH T SERERRERRREEE S
SRR SR RS ‘ ! | SRR RSRRRRNE S Plopir
SRRRiEREes ﬁ ] | | ARSERRRRARERES BER RN R
EResFESRaabaats T i U g
o A H A - i AT EA SRR RRREERRE RRERERRES
SClcagsctandsag L o SEASIEAZE
RRE RN I T ST T e T T IR D
L T T O A e L S ERRRRRRRECRERRES I
! I»M N VRSN BV SR W O O B S b DU DY G 0 U G -4} -4 Lﬁl. MT+ 4 #1 - 1. 4 _ M § <y qu .- ww bos i

Tt t&ff;d? ottt T ' 10 W I M T_‘ RS i
4 4 44— - R S Y O O T 0 S S5 O B f-t Attt —f—t-4 - . - -+ — L 1 b boros
mmﬁ,l #1.H T T el IQ,‘W;-; 1 “ IR Pl TM‘HH_ SLT
L Iiﬂrﬂx- Bah T A T T e I d L re P} IR ffi DI
+HH BRESEEEENREEE AREN J L ] T ; 14”4_,4. Pl i
T ,f‘r.rf,ﬁuump., BENEN T : 1 RN AN I I
T e e e e e i SERRR ERER NS
SUnS ERE LT<¢I+».: S WY U O (O S O N SO A R O A I .L{Tm ) 4 - - L.M ﬁ,u“,“, ”u
THL ﬁi.ﬁm-wﬁzi :J,. BENEE : l ﬁ § f; TM
R W T - 4 4+ 4 F-id4- -1 ] o A - - - . - : H { .‘ . ‘ .
| r.‘ﬁlJﬁv u%lrr \ﬁ -4+ 1- P 50 S b lw 13} . M »|W W H “m M‘L“ P ;
RENERS ‘- P S T N R U I D TP U N 44~ I A G S O O 4- RN HﬁHHH ‘M.
[ A JW‘HJE 4 \‘Lr -1 -+ - -4 t— F ¢ ¢ ot ! ! h “ : v
iAL EENNEENEE BN N EEEE ! [ I A IO R I
’ ‘M; M AA—\ ‘V‘A H ’ - . - N __ ¢ .__ w"“ ' .+.”,.A,M W e e .
i ! R R | 40 1 v ) P . coead . P
INRORRRBREEI g,‘ ‘p\ 1 V%$ SEEREE R AR DR RS o
U EERRARERIRR RN MR AR I,

1600
2-29

X1 (inches)

1500
Fig. C2b LH2 Tank Mid-Section




RTR 029-1

2058

~NC.

90
60

REMTECH

2000

X {1nches)
2-30

Fig. C3a LH, Barrel Aft Section

1900

T Il o M guastn a3 -
1 + T ! _l_ “ . | L|~
__ _ b MR E I ,,_j et Ak G e
=='H —ti—-y—] e gt s
} + ! By 1o +Li{ IR
H M Y41+ Aumapend <1~ {— [ T i!“ ros Ao
+ + . tote b R IR
. ' t R D
. + . .ot
i . - -y - -1
T 1 ! I o
t Bl
H 1 ) H | ! +
; I R -
. ‘ — + R R I
_ -3 : DRI A
T , : ! R
$ § - [
} . e i P -
H ! ) - [ — -
+ : T —1 ST
1. 1 ] J A v oo ey
I | T ] 1 ' .
: M ! ’ M D S S SV [T SN U G S N I S0 | GRS R SEDUI S | SR | S N R,
-t M T ¢ .;1 T 11
« SN REE ERp
_ A e [
* A AR R
; RO LN
| EEBERNy
- 4oy s -
¥ e I
AU L \I.Aﬁ SRS
b 1 13 S S R Y S [ R -
: « SRR S o
1 - i S wT PR
! e
) | i R R
: - ST EA Pl
1 414 4 W! I
. -
4 s =1l i Sy
[= ]
<t

saydup £Z°L§ = *63ag gz :™30N (s33ubaq) Ho

18£0.65



RTR 029-1

} s g S gy e
Saii aimenduRs SAERRNERRN AN ARNAL JURRESURRERUS AR SEARNERN ERRE R
; j IS S I IRAIT
TR - SEERSRERERdIEY AT
l*vi .h Iflr i T“f - ..T ¥ *} L —.L .m 3 >”w ,.‘*IH -}
T ! ! 1 ] - L - ] |7HL i T _Alnﬁ -+ + m i + [ }
a8 e RERES HHH RS T s e
A W AN I RS - | N 00 S0 NN Iy MO AL I RIRIUT I
ITQJI.I? P ! ; i RBENN ] [ ot s et I s A A R
1] 4!M| ~ J — JJT r“ﬂw ,_FJA
= mamnny TR EERREY
! RN BRnERES
H T + SanaihsREEARE Tt
. — R B RSl
t —- . + ] tor s
: 1 toa | M — , S ; t
T Tt F«..« i T _ , T
w . T O Al
T i * J. »H I.-A\ ‘, ..M d“ 1 ji.
- .- = i _ . ST
ERSER _ aane nannkAREREahgs INpRaN
= T T T T N H 1 Vo i ! vl
aisansas = PR TT H T
- e Pl
L1 -1 f T
[ ' .” .Jw,, ﬁ%y
P! ) s {4
4 i1
1
] i
1] A=
T | ﬁf
c 1.1 H ““
]
i BN
i t + + )
[ ax T A TR 5
- H< : 1 1 “IM.. 1 ] i)
(=]
14 S b <]
” hd o~ o~

sayou} 7£7°LG = *63q 02 310N (s?a463q) hd

RENMTECH

2058

2000
"t Section

-~

1

-~
-

v Barrel A
2.

X7 (inches)

1900
C3b

Fig.

1850.65



REMTECH INC.

BARRtL ACREAGE BODY POINT DEFINITIONS

Table C4

RTR 029-1

B.P. | X
No. | (im) |(des.)
7280 |[852.80 | 0
7300 884.85

7320 | 929.14

7350 | 973.43

7360  |1006.65

1747 [1021.7 | 1.5
7380 11038.03 | o
740 {1069.40

7420 |1102.62

7830 |1123.15

7280 |N37.29 |y
7450 |[1167.21 | o
7470 |1201.51

7480  [1229.96

7520  |1297.83

7550  [1359.15 | Y
7590 |1426.26

7620  |1486.49

7660  |1554.69

7690 [1615.67

760 17432 |y
7830 [1872.20 | o
7850  |1898.04

7870 [1936.79

7900  |1999.54

7520  |2036.46

7930 |2058.0 \
1307 |2058.C |(357.1
1308 358.14
1309 358. 32
1310 3.67
6366  |1005.65 | 11.25
1746 |1021.7 | 13.5
6386 |1038.03 | 11.25
6406  |1069.40

6426  |1102.62 ‘

»

[, N]




RENMTECH INC.

BARREL ACREAGE BODY POINT DEFINITIONS

Table ¢4 (Cont. 1)

G29-1

B. P. X

o | ATy ey
1112 1111.851 12.0
1113 1121.081 12.0
6436 1123.15¢1 11.25
1114 1130.30} 12.0
1115 1139.53| 12.0
1116 1148.761 12.0
6486 1229.96| 11.25
6556 1359.15
6626 1486.49
6696 1615.67
6766 1743.02
6836 1872.201 11.25
6906 1999.54
6926 | 2036.45 ‘
“368 1006.65} 15.0
69 | 1006.65 | 19,0
1785 | 1021.7 | 17.0
1744 17.5
1743 18.5
1742 1021.7 | 19.5
6388 1038 "3115.0
6389 1038.031 19.0
6408 1069.401 15.0
6409 1069.401 19.0
6428 1102.62 | 15.0
6420 1102 .62 1 19.0
17 1111.85117.8
1118 1121.08117.0
1119 1121.08117.0
6438 1123.151 15.0
6439 1123.:2119.0
1120 1126.901 17.0
1121 1132.90
1122 1139.53
1123 1148.76 1 17.0
6488 1229.96 1 15.0
6489 1229.96 1 19.0
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REMTECH

BARREL ACREAGE BODY POINT DEFINITIONS

INC.

Table C4 (Cont. .

RTR 029-1

B.P. | X

i | ALy e
6558 | 1359.15] 15.0
6559 | 1359.15( 19.0
6628 | 1486.49} 15.0
6629 | 1486.49] 19.0
6698 | 1615.67] 15.0
6699 | 1615.67] 19.0
6768 | 1743.02] 15.0
6769 | 1743.02] 19.0
6838 | 1872.20] 15.0
6339 | 1872.20} 19.0
6908 | 1999.54| 15.0
6909 | 1999.54] 19.0
6928 | 2036.45| 15.0
6529 | 2036.45| 19.0
1730 885.7 | 23.5
1731 | 987.7

1732 996. 2

1733 | 1004.7
6361 | 1006.65

1736 | 1013.2 | 23.5
1735 | 1017.45

6285 | 1086.66

6286 | 1111.20

6287 | 1118.68]
6579 | 1124.29| 23.5
6580 | 1125.60

6581 | 1127.10

6582 | 1127.56

6583 | 1132.71| Y
6586 | 1136.21] 23.5
6585 | 1139.95

6586 | 1153.30

6587 | 1334.37

6588 1358.90 v
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RENMTE - INC.

BARREL ACREAGE BODY POINT DEFINITIONS

Table

¢4 (Cont. 3)

RTR 029-1

B. P, X

vor” | ATy Lieer)
6589 1366.38] 23.5
6590 1371.99

6591 1373.3

6592 1374.80

6593 1375.26

6594 1380.411 23.5
6595 1383.91

6596 1387.65

6597 1401.0

6598 1434.36

6599 1581.06} 23.5
6601 1605.60

6602 1613.08

6603 1618.69

6604 1620.0

6605 1621.50% 23.5
6606 . 1621.96

6607 | is27.11

6608 1630.61

6609 1634.35

6610 1647.70 23.5
6611 1827.76

6612 1852. 30 ‘
6613 1859.78

6614 1865.39

6615 1866.701 23.5
6616 1868. 20

6617 1868. 66

6618 1873.81

6619 1877. 31 '
6620 1881.05 | 23.5
6621 1486.49

6630 1894.40

6631 1930.76

6632 1955. 30
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REMTECH INC.

BARREL ACREAGE BODY POINT DEFINITIONS

Table

c4 (Cont. 4)

RTR 029-1

B.P.. | X

w0 | ity ety
6633 | 1962.78] 23.5
6634 | 1968.39

6635 | 1969.70

6636 | 1971.20

6637 | 1971.66

6638 | 1976.81] 23.5
6639 | 1980.31

6640 | 1984.05
6641 1997.40

6642 | 2016.61

6643 | 2024.09( 23.5
6644 | 2029.70

6645 | 2031.01

6646 | 2032.51

6647 | 2032.97
6648 | 2038.12] 23.5
6649 | 2041.62

6650 | 2045.36 ‘
6651 2058.71

6367 | 1006.65) 29.0
1738 | 1021.70) 29.25
1739 28.25
1740 27.50
1741 26.75
6387 | 1038.03} 29.0
6407 | 1069.40

6427 | 1102.62

6437 | 1123.15

6487 | 1229.96

6557 | 1359.15] 29.0
6627 | 1486.49

6697 | 1615.67

6767 | 1743.02

6837 | 1872.20

6907 | 1999.54] 29.0
6927 2036.45 *
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REMTECKH INC.

BARREL ACREAGE BODY POINT DEFINITIONS

Table

C4 (Cont. 5)

RTR 029-1

B. P. X
i 1 ahy lider)
1737 1021.7 | 32.5
6288 1056.15] 34.0
6282 1069.4
6283 1113.85
6284 1123.15
6501 1123.15
6502 1127.55] 34.0
6503 1132.09
6504 1136.61
6505 1139.34
6506 1140.24
6507 1145.691§ 34.0
6508 1150.21
6509 1154.75
6510 1178.35
6511 1192.05
6512 1796.591 34.0
6513 1201. 11
6514 1203.84
6515 1204.74
6516 1210.19
6517 1214.71 | 34.0
6518 1219.25
6519 1229.96
6520 1242.85
6521 1256.55
6522 1261.091§ 34.0
6523 1265.61
6524 1268. 34
6525 1269.24
6526 1274.69
6527 1279.211 34.0
6528 1283.75
6529 1565. 35
6530 1579.05
6531 1583.59
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REMTECH INC. RTR 029-1

Table €4 (Cont. 6)
BARREL ACREAGE BODY POINT DEFINITIONS

B. P.. X
io | any e

6534 159].{4
6535 1597.19

6536 1601.71

6537 1606.25| 34.0
6538 1615.67 1

[ 8% |81 34""

6539 1823.35
6540 1837.05
6541 1841.59

6542 1846.11| 34.0
6543 1848.84
6544 1849.74
6545 1855.19
6546 1859.71

6547 1864.251 34.0
6548 1872.2

6549 1887.85
6561 1901.55
6562 1906.09

6563 1910.611 34.0
6564 1913.34
6565 1914.24
6566 1919.69
6567 1924.21

6568 1928.75) 34.0
6569 1952.35
6571 1966. 05
6572 1970.59
6573 1975.11

6574 1977.84 | 34.0
6575 1978.74
6576 1984.19
6577 1988.71
6578 1993.25
6570 1999.54

2-38



RENMTECH INC.

BARREL ACREAGE BODY POINT DEFINITIONS

Table

¢4 (Cont. 7)

RTR 029-1

8. P. X1 or
No. (in.) ](deg.)

6365 1006.65| 40.0

6385 1038.03 ‘

6405 1069.40

6424 1102.62} 37.7

6425 1102.62| 40.0
6422 1118.15} 37.7
6435 1123.151 40.0
6485 1229.96

6555 1359.15

6625 1486.49

6695 1615.67

6765 1743.02| 40.0

6835 1872.20

6905 1999.54

6925 2036.45

1736 | 1021.7 | 44.0

7289 852.801180.0
7309 884.85

7329 929.14

7359 973.43

7369 1006.65

7389 1038.031180.0
7409 1069.40

7429 1102.62

7439 1123.15

7449 1137.29

7459 1167.21 |180.0
7479 1209.51

7489 1229.96

7529 1297.83

7559 1359.15

7599 1426.26 |180.0
7629 1486.49

7669 1554.69

7699 1615.67

7769 1743.02
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REMTECH INC.

BARREL ACREAGE BODY POINT DEFINITIONS

Table

¢4 (Cont. 8)

RTR 029-1

8. P. X
o | (n) een)
7839 1872.20 {180.0
7859 1898.04
7879 1936.79
7909 1999.54
7929 2036.46
7939 2058.0
7287 852.80 E?S.O
7307 884.85 ‘
7327 929.14
7357 973.43
7367 1006.65
7387 1038.03 |225.0
7407 1069.40
7427 1102.62
7437 1123.15
7447 1137.29
7457 1167.21 {225.0
7477 1201.51
7487 1229.96
7527 1297.83
7557 1359.15
7597 1426.26 225.0
7627 1486.49
7667 1554.69
7697 1615.67
7767 1743.02
7837 1872.20 |225.0
7857 1898.04
7877 1936.79
7907 1999.54
7927 2036.46
7937 2058.0
7286 852.80 1247.5
7306 884.86
7326 929.14
7356 973.43
7366 1006.65
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REMTECH INC

BARREL ACREAGE BODY POINT DEFINITIONS

Table C4 (Cont. 9)

RTR 029-1

B.P.- | X o
No. (i;.) (degq.)
7386 1038.03{247.5
7406 1069.40

7426 1102.62

7436 1123.15

7446 1137.29

7456 1167.21{247.5
7476 1201.51

7486 1229.96

7526 1297.83

7556 1359.15

7596 1426.26 |247.5
7626 1486.49

7666 1554.69

7696 1615.67

7766 1743.02

7836 1872.20 |247.5
7856 | 1898.04 !
7876 1936.79 l ,
7906 1999.54

1040 2006.751250.5
7926 2036.46 247.6
1041 2040.751250.5
1042 2046.751250.5
1051 2048.751247.4
1043 2048.751250.5
1044 2050.75 {250.5
1052 2052.75 {247.4
1045 2052.75 1250.5
1053 2053.75)247.4
1046 2053.75 {250.5
1055 2058.0 {246.39
1054 2058.0 [247.0
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RENMTECH INC.

BARREL ACREAGE BODY POINT DEFINITIONS

Table

c4 (Cont. 10)

RTR 029-1

B. P. X or
No. (1;.) (deg.)
7285 852.80{270.0
7305 884.85

7325 929.14

1000 952.83

1001 971.48

7355 973.431270.0
1002 977.43 *
1003 981.43

1006 981.43]270.52
1004 982.431270.0
1007 982.43(270.52
1009 982.43| |
1005 983.431270.0
1008 983.431270.52
1010 983.43(271.04
10N 983.431271.56
1012 1003.28 {270.0
1013 1604.73

7365 1006.65

7385 1038.03

7405 1069.40

7425 1102.621270.0
7435 1123.15

7445 1137.29

7455 1167.21

7475 1201.51

7485 1229.96 |270.0
7525 1277.83

7555 1359.15

7595 1426.26

7625 1486.49

7665 1554.69 {270.0
7695 1615.67

7765 1773.02

7835 1872.20 l
7855 1893.04
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REMTECH INC.

BARREL ACREAGE BODY POINT DEFINITIOMS

Table

¢4 (Cont. 11)

RTR 029-1

B. P. X

o, Ly Liden)
7875 1936.79 { 270.0
7905 1999.54
7925 2036.46
7935 2058.0
1029 2044.25 | 284.65
1030 2043.45
1031 2052.65
1033 2058.0 |281.74
1032 2058.0 {283.92
7284 852.80 } 292.5
7304 884.85
7324 929.14
7354 973.43
7364 1006.65
7384 1038.03 | 292.5
7404 1069.40
7424 1102.62
7434 1123.15
7444 1137.29
7454 1167.21 | 292.5
7474 1201.51
7484 1229.96
7524 1297.83 1
7554 1359.15
7594 1426.26 | 292.5
7624 1486.49
7664 1554.69
7694 1615.67
7764 1743.02
7834 1872.20 | 292.5
7854 1898, 04
7874 1936.79
1020 1968.65 | 289.5
7904 1999.54 | 292.5
1021 2031.65§ 289.5
7924 2036.46} 292.5
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REMTECH INC,

BAPREL ACREAGE BODY POINT DEFINITIONS

Table

€4 (Cont, 12)

RTR 029 1

B. P, X

o 1Ay )
1022 2044.25]289.5
1023 2048.45

1024 2050.55

1025 2052.65

1405 1877.741304.0
1406 1914.65 ‘
1407 1951.56

1400 1803.92}305.38
1401 1822.38

1402 1840.83

1403 1859.29

1404 1868.51

1200 2038.5 {312.58
120 2042.5

1202 2046.5

1203 2050.5%

1204 2052.5

1205 2053.5

7282 852.801}315.0
7302 884.85

7322 929.14

7352 97%.43

7362 10uvu. 65

7382 1038.031315.0
7402 1069.40

7422 1102.62

7432 1123.15

7442 1137.29

7452 1167.21 §315.0
7472 1201.51

7482 1229.96

7522 1297.83

7552 1359.15

7592 1426.26 1315.0
7622 1486.49 ‘
7662 16554.69
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RENMTECH INC.

BARREL ACREAGL BQDY POINT DEFINITIONS

Table

¢4 (Cont. 13)

RTR 029-1

B. P. X (6]
vo. | in) lces.)
769¢ 1615.67 | 315.0
7762 1743.02 |
7832 - 1872.20 | 315.0
1408 1877.74
7852 1898.04
1409 | 1914.65
7872 1936.79
1410 19571.56 § 315.0
141 1970.02
1412 1988.47
7902 1999.54
7922 2036.46
1209 2058.0 1316.78
1210 317.93
1211 319.38
6280 1060.65 } 330.0
6403 1069.40 | 327.0
6401 1069.40 | 333.0
423 1102.62 |327.0
6421 1102.62 | 333.0
6281 1107.65 |330.0
6433 1123.15 | 327.0
6431 1123.15 1333.0
6430 1131.15 1330.0
6432 | 1139.29
6434 1139.65
6440 1147.75
6441 1149.58
6442 1151.85 1330.0
6443 1172.65
6445 1196.15
6446 1203.29
6447 1204.65
6448 1212.75 1330.0
6449 1214.58 l
6450 1216.85
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RENMTECH INC.

BARREL ACREAGE BODY POINT DEFINITIONS

Table

¢4 (Cont. 14)

RTR 029-1

B. P. X

w1 ALy ey
6483 1229.96 | 327.0
6481 1229.96 | 333.0
6451 1237.65 .0
6452 1302.65
6453 1326.15
6454 1333.29
6455 1334.65
6456 1342.75 | 330.0
6457 1344.58
6458 1346.85
6553 1359.15 | 327.0
6551 1359.15 | 333.0
6459 1367.65 | 330.0
6623 1486.49 | 327.0
6621 1486.49 | 333.0
6693 | 1615.67 | 327.0
6691 1615.67 | 333.0
6763 1743.02 | 327.0
6761 1743.02 | 333.0
6833 1872.20 | 327.0
6831 1872.20 | 333.0
6460 1887.65 | 330.0
6461 1911.15
6462 1918.29
6463 1919.65
6464 1927.75
6465 1929.58 | 330.0
6466 1931.85] |
1413 1936.79 | 322.3
1414 1936.79 | 330.2
6467 1952.65 | 330.0
6468 1976.15
6469 1983.29
6470 1984.65
6471 1992.75
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BARREL ACREAGE BODY POINT DEFINITIONS

Table

€4 (Cont. 15)

RTR 029-1

B. P. X

o LAy ety
6472 1994.581 330.0
6473 1996.85] 330.0
6903 1999.54% 327.0
6901 1999.541 333.0
6474 2017.65% 330.0
6923 2036.45} 327.0
6921 2036.45] 333.0
6475 2041.151 330.C
6476 | 2048.29

6477 2049.65

1212 2058.0 | 322.16
6478 2057.751 330.0
7281 852.801 337.5
7301 884.85

7321 929.14

7351 973.43

7361 | 1006.65

7381 1038.03§ 337.5
7401 1069.40

7421 1102.62

7431 1123.15

7441 1137.29

7451 1167.21] 337.5
7471 1201.51

7481 1229.96

7521 1297.83

7551 1359.15

7591 1426.26 ] 337.5
7621 1486.49

7661 1554 .69

7651 1615.67

7761 1743.02

7831 1872.201] 337.5
7851 1898.04 | 337.5
1700 1908.6 | 340.0
7871 1936.791 337.5
7901 1999.54 ] 337.5
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-~

BARREL ACREAGE BODY POINT DEFINITIONS

Table

€4 (Cont. 15)

RTR 029-1

B. P. X
fo. | any lieor.

1700 2028.6 | 340.0

7921 2036.46 | 337.5

1702 2038.6 | 340.0

1703 2048.6 | 340.0

7931 2058.0 | 337.5

1704 2058.6 | 340.0

1705 2063.6 |

1100 1111.85 | 343.0

1101 1121.08 l

1102 1124.90

1103 1126.90 | 343.0

1104 1132.90

1105 1139.53

1106 1148.76

107 1111.85 | 348.0

1108 1121.08

1109 1130.30

1110 1139.53

1N 1148.76

1300 2032.0 | 335.0

1301 2046.5

1302 2051.5

1303 2053.5

1304 2054.5
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2.2.2 Protuberance on Intertank

This subsection contains geometry and body point information for all
protuberznces located on the intertank (852.8 <X < 1123.15). The {nfor-

mation sequence is as follows:

Thrust and stringer panels
Access door

Forward ET/SRB Attachment

Area influenced by bolt catcher
Umbilical disconnect

LH, Sidewall body point adjacent to
RSg Electrical connector

® Range safety antenna

Note: D = Division 2.2.2 in figures and tables
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ORIGINAL PAGE IS

Aft Flange Skin Stringer OF FQOR QUALITY
Panel (&)
Forwvarg
\ Flange
\\\b ‘ \
< . \

SRB Beam

= :
/L

i
N

4

Thrust
Panel (2)

SRR Thrust Fittina

Fig. D1 Thru-t Panel and Skin Strianger Panel Located on Intertand
(Xy = 852.8 to 1123.15}
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Xy=1123.15

Side View of Aft End of Intertank

1.00 Max

2.06 0.50 Min
1

——’" L -4.88 AT ISL

Cross-Sectional View
(Looking Forward)

0.50-*1 ~

{ﬂ ’ ~0,24CR
=

Typical Thrust Panel Stringer

Fig. D2 Thrust Panel Stringer Views
(2 panels at 67.5° - 97 < 112.5° and 247.5° < o7 < 292.5°)
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RENMTECH INC. RTR 029-1

Access Door 43" x 48"

No TPS on Attachment Frame
Fig, D4 Access Door

Intertank SOFI
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+7 ?pﬁﬁ"c(

56' 2/50

-0o
/e 67:213.75°

Access Door
(43" x 48)

[

Fig. D5 Intertank Section Showing Access Door
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v,
= ET 902
—— ;"“"‘T‘—
{ +(905) 10.3
\_ 903\ | !
' L 15.25 -
T

Second Stage Configuration

Body £ (In.) n (In.)1
Point Location
9 Side Face
902 Aft Face 15.25 9.0
903 Qutboard Face 7.625 0.0
*904 Forward Face
505 Side Face 7.625 4.0

*Removed due to Bolt Catcher addition

Fig. D6 Forward ET/SRE Attachment Structure Design Body Point Definition
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G 992 656 £0108
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RPRENMTECH INC.

g _
0
no-=-w
IE= S
-
966 |
®
®
970
Sl N
969
' f

-

RTR 029-1

35.0"

I Body
Point ,
|
" f‘ ~- 1
! 966 ‘ GH, Vent .ine Disconnect Forward Stagnation Line
967 GH2 Purge Lisconnect
968 Cariier Plate
969 GH, Vent Line Disconnect Downstream
WaTl (Internal)
870 GH,. Vent Line Disconnect Upstream
‘ wa?l (Internal)

Fig. D8 Intertank Umbilical Disconnect Body Point Definition
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Proposed
Breaking

RTR 029-1

Umbilical Plate OF

Electrical Connerctor

80067 Aft of Unbilica! Plate
67=240° STA.=103.77

Receptacle 1" Hian

Body Point

Locaticn

80067

8006€E

Intertank Area Aft of
RSS Electrical Connector

Heating to the RSS
Electrical Connector

Fig. p9 LH, Sidewall Body Points Adjacent to the RSS Electrical Connector
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(@] O
1 )
O e
ealo | 5416 5417 5418
—e—f-- o - -® - = =P —6411
g 6.13
O O
.4L -
@] 0
o 15.9375, 7% e
———6.9———— i .0
5417
5416 118
2.69"
.9 ‘"
F—'ﬁ/ 25
6410 0.94"
. / 2641
Xy 6412, 6413
Body ) ]
R9int : Location X7 (In.)
2416 Forward Face g79.0 ;
5417 Upper T ice £84.0 i
5418 Back Face 887.0 .
6410 Fcrward of Antenna on Intertank 870.0 1
\
6411 Aft of Antenna on Intertank gug.0 |
f
6112 Left Side of Antenna on Intertank | 380.0 |
;
y 6413 Rigint Side of Antenna on iniesiank u[ REG.0

“iy. DI0Range Safety Antennze Body Point Definition (¢;=141.25 and 321.20°)
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T
.9] £ 80039

0038
X7 970.678

Section A-A

80174
'.
80175 ‘
—24.5 View C-C
& 80176 | -
ol ~an .00-
- ; xeooaa -
= 80039 il
- ye c
3 12,20 13.78_ || |80} 74 g
o 80175 (
| =4
z | |
&=
= T '
- !
z cs
2 %‘;“;ooR QUALTY ,
Section B-B
‘body Point . STA. | Location ¢(Deg.)
O B o I
.| 80037 971.928 1 Cable Tray Front Face 279
. 80C38 9/0.678 . Cable Tray Top 279
- €0039 969.42€ -+ Cable Tray Aft Face 279
| o017~ : Falring Forward Face
L 80175 : i Fairing Side Face
: 80176 f Cn ET Mach*ne Panel
| | i Forward of Cable Tray
y s . P - —r e

Fig.DY1 RSS ET/SPE Cabtle Tray ard rairing Desigr Body Point Definiticn
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2.2.3 Protuberances that start on the Intertank

This subsection contains geometry and body point information for protu-
berances’ which begin on the intertank. Information is given for all X if
the protuberance starts on the intertank. One exception is the electrical
conduit and GO2 pressure 1ine. This section contains all the information for
these two protuberances starting at the shoulder of the ET. The other excep-
tion is the forward attach strut, whizh is just aft of the intertank. The

sequence of information is given in ascending order of &1 as follows:

® ET/Orbiter forward attach strut
0 L0, feed line

¢ Fairing

0 Attachment fittings
& GO, pressure 1ine

0 Attachment fittings

§ Flanges

0 Forward Electrical Conduit/G0p pressure
line attachment fitting

¢ GO,,Antigeyser line, Electrical ccnduit
at%achment fitting

) LO2 Antigeyser Line
@ Fairing
¢ Flanges
@ Fitting shield
@ Electrical Conduit
0 Forward aft fairing
0 Aft fairing
0 GH, pressure line

8 Fairing ,
-f



RPEMTECH INC. RTR 029-1

@ Attachment fitting and Barry Mount

@ Flanges grounding strap and Barry mount

hote: E = Division 2.2.3 on figures and tables
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t /4’\\\ i
/ \\\\!

/ ; e

7~ /;f 22— 80034 50
7 e e<e>=380035 'y
; /\ / \\: \\
)Jh ?‘93/(\;%11/\

11.3" S A= -~ N
i,_ %’3”;// Sl
- N !
-7 e 14.5% e 40.765" —— - =
934 . .
(900)
Aft View (Looking Forward)
Bady Descripticn 7 (In.) : (Deg.)
Point
200 ET/Orbiter Forward Attachment Strut 35,5 0
201 l * !
202 :u
203 355 ¢l
900 Fitting Forward Face §.5
831 Fitting Outboard Side 2.75
932 Fitting Top g.5
933 Fitting Intoard Side t 12.85
934 Fitting Aft Face £.5
§0034 Yoke Fitting Frcnt Face
80035 | Yoke Fitting Back Fece !

RTR 029-1

56.34"

Fig. EY ET/Orbiter Firward Attachment Strut and Fitting Body Point Definition
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i~ Co

Table E3

L0, Feedline Body Point Definitions 07=23.6°
XT Body
(In.) Point Location

1038.03 5381 Upper Centerline of Feedline
- 1069.4 5401
"1 1102.62 5421

1123.15 5431

1229.56 5481

1359.15 5551

148€.49 5621

1615.67 5691

1743.02 5761

1872.20 5831

1999.54 5901

2036.45 5921 Upper Centerline of Feedline

1111.20 5001 Adjacent to Attachment Fittings

1118.68 | 5002

1124.29 5003

1125.60 5004

1127.095 | 5005

1127.56 ' 5006

1086.657 | 5007

1111.20 5008

1118.68 ' 5009

1124.29 5010

1125.60 ' 5011

1127.095 5012

1127.56 5015

1132.705 5016

1136.21 5017

1139.95 5018

1153.30 5019

1086.657 * 5020

1111.20 ' 5021

1113.68 . 5022

1126.29 5025

11¢5.60 | 5026

1127.095 . 5027

1127.56 5028

1358.9C ' 50z¢

1366.38 5030

1371.29 503

1373.30 | 5032

1374.795 | 5035 |

1375.26 5036 '

1334.357 5037

1353.90 5851

1346. 3¢ 5039

1371.99 5040

13,2.30 5041

1374.795 £042

1376.2 5045

1360.405 5046 Y
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Table E3 (Cont, 1)

Lo, Feedline Body Point Definition
X Rody
(Ix.) Point Location
1383.91 5047 Adjacent to Attachment Fittings
1387.65 5048
1401.0 5049
1334.357 5050
1358.90 5051
1366.38 5052
1371.99 5055
1373.30 5056
1374.795 5057
1375.26 50658
1605.60 5C59
1613.08 5060
1618.69 5061
1620.0 5062
1621.495 5065
1621.960 5066
1581.057 5067
1605. 60 5068
1613.08 5069
1618.69 5070
1620.0 507 !
1621.495 5072 Adjacent to Attachment Fittings
1621.96 5075
1627.1Q5 5076
1630.61 5077
1634.35 5078
1647.70 5079
1581.057 5080
1605.60 5081
1613.08 5082
1618.69 5085
1620.0 5086
1621.495 5087
1621.96 5088
1852.30 5089
1859.78 5090
1865.39 5091
1866.70 5092
1868.195 5095
1868.66 5096
1827.757 5097
1852.30 5098
1859.78 5099
1865.39 5101
1866.70 5102
1868.195 5103
1868.66 5105
1873.805 5106
1877.31 3107
1881.05 5108 ¢
| 1894.40 5109
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Table E3 (Cont. 2)

or

LO2 Feedline Body Point Definition
XT Body Location
(In.) Point
1827.757 5110 Adjacent to Attachment Fittings
1852.30 5111
1859.78 5112
1865.39 5115
1866.70 5116
1868.195 5117
1868.66 5118
1955.30 5119
1962.78 5120
1968.39 5121
1969.70 5122
1971.195 5125
1971.66 5126
1930.757 5127
1955.30 5128
1962.78 5129
1968439 5130
1969.70 5131
1971.195 5132
1971.66 5135
1976.805 5136
1980. 31 5137
1984.05 5138
1997.4 5139
1930.757 5140
1955.30 5141
1962.78 5142
1568.39 5145
1969.70 5146
1971.195 5147
1971.66 5148 /
201€.61 5149 : ‘e
2024. 09 2150 Adjacent to Attachment Fittings
2029.70 5151
2031.01 5152
2032.505 5155
2032.97 5156
2016.61 5157
2024.09 5158
2029.7 5159
2031.01 5160
2032.505 5161
2032.97 5162
12038.115 5165
2041.62 5166
204E5. 36 5167
2058.71 5168
2016.61 5169
2024.09 5170 |
2029.7 5171 ‘
2031.01 5172
2032.595 5175 J
12032.97 | 5175 I

RTR 029-1
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L0 Feedline

Top
1503
r.r- _—T
Side-0Outboard
— 1502 22.2
- //4 Side-Inboard
(1501) 1502
n”dﬁh.*‘. 1501 - - - S e
13.12
Aft Face L7 Forward Face
1504 ¢ Y 1500
|

Aft Facing View

Tvpical at Stations:

Top Face
XT B.P. B.P. B.P. B.P. B.P.
1129.9 1500 1501 1502 1503 1504
1377.% 1510 1511 1512 1513 1514
1623.8 1520 1521 1522 1523 1524
1871.0 16530 1531 1532 1533 1534
*1973.5 1540 1541 1542 1543 1544

*Similar to the other fittings with changes as increased
pin size, new bearings and hardware, and an increase in
webs and flanges.

Fig. E4 LO, Feedline Attachment Fitting Design Body
Points for a Typical Fitting Station
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L0, Feedline——-~ ~————— Flow

XT = 2035.31

Forward Face Side-Inboard Side-Outboard Top Aft cace
X1 B.P. B.P. B.P. 8.P. B.P.
2035.31 1550 1551 1552 - 1553 1554
Note See Fig.F29 for surrounding geometry.

Fig.E5 L02 Feedline Attachment Fitting for Fitting
Station Xy = 2035.31
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FREEMM TECH INC. RTR 029-1

Table K8.
GO2 Pressure Line Design Body Point Definitions

X Body

(In.) Point Location

852.8 5282 Upper Centerline of Press. Line
884.848 5302 T

929.14 5322

973.43 5352
1006.65 5362
1038.03 5382 .
1680.05 5402 SFA'B' .
1102.62 5422 Loes o
1133.80 5432 OOR QuaLiTy
1229.96 5482
1359.15 5552
1486.49 5622
1615.67 5692
1743.02 5762
1872.20 5832
1999.54 5902
2036.45 5922 Upper Centerline of Press. Line
1080.05 5402 Adjacent to Line Attachment
1113.27 5422 Fittings
1124.50 5292 T
1133.80 5432
1138.20 5312
1142.74 5332
1147.26 5342
1139.985 5372
1150.89 5392
1178.35 5412
1192 05 5442
1196.59 5452
1201.11 5462
1203.84 5472
1204.74 5452
1229.96 5482
1242.85 5502
1256.55 5512
1261 99 5522
1265.61 5532
1268.335 5542
1269.24 5£06
1565.35 5562
1579.05 5572
1583.59 5582
1588.11 5592
1590.835 5602
1591.74 5612
1615.67 J_, 5692 Y
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Table "€ (Cont.)

602 Pressure Line Design Body Point Definitions

X7 Body

(In.) Point Location
1823.35 5632 Adjacent to Line Attach-
1837.05 5642 ment Fittings
1841.59 5652 ‘q[‘
1846.11 5662 ~
1848.835 5672
1849.74 5682
1872.20 5832 |
1887.85 5702
1901.55 5712
1906.09 5722
1910.61 5732
1913.335 5742
1914.24 5752
1952.35 5772
1966.05 5782
1970.59 5792
1975.11 5802
1977.835 5812
1978.74 5822
1999.54 5902 *
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TOP
VIEW

| - i
‘: "y 6.0"
il =

= ¥
LA*;J

60, Pressure
Line

~4

895.9 (Side View)
ELECTRICAL CONDUIT

. FRONT OF FITTING

M) o

. BACE OF FITTING
. JI0E OF SITTING

()

D

wor

Cross-Sectional View Type C Fitting

P. .tuberance Body Point Definitions

T Body

(In.) Point Location

861.9 80155 (1) Front of o, Pressline/Llectrical Conduit Fitting
o3166 (2, back ¢
BGI67 (3) Side

895.9 507 6& {1) ¥rant of G0, Pres-line/Elect ical Conduit Fitting
80169 (2) Back
"IN 13, Side

Fig. [9 GO. Pressure Line/Tlactrical Corduit Attachment Fitting
Type € liocated on LN, Peri i)
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Table EN
Antfgeyser Line/Electrical Conduit/G0, Pressure
Line Attachmet Fitting Body Point Definitions
X ORIGINAL ot
T Body OF POOR
(In) Point Location
1082.0 80162 Front of Fitting
80163 Back of Fitting
80164 Side of Fitting
1150.8 1560 Forward Face
1151.8 1561 Side Face-Inboard*
1562 Side Face-Qutboard**
_ 1563 Top Face
1152.8 1564 Aft Face
1204.6 1570 Forward Face
1205.6 157N Side Face-Inboard
1572 Side Face-Outboard
1573 Top Face
1206.6 1574 Aft Face
1269.3 1580 Forward Face
1270.3 1581 Side Face-Inboard
1582 Side Face-Qutboard
1583 Top Face
1271.3 1584 Aft Face
1334.8 | No B. P.
1399.4
1464.0
1528.6
1992.2 1990 Forward Face
1593.2 1591 Side Face-Inboard
l 1592 Side Face-Outboard
1593 Top Face
1594.2 1594 Aft Face
1657.8 No B. P.
1722.4
1787.0

*Towards 6.,=0°
**Away from 9T=0'
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Table EI1 (Cont.)

Antigeyser Line/Electrical Conduit/GO, Pressure
Line Attachment Fitting Body Point Definitions
Xy Body
(In) Point Location
1850.6 1600 Forward Face
1851.6 1607 Side Face-Inboard
1602 Side Face-Qutboard
1603 Top Face
1852.6 1604 Aft Face
1615.2 1610 Forward Face
1916.2 1611 Side Face-Inboard |
1612 Side Face-0utboard !
1613 Top Face |
1917.2 1614 Aft Face >
1978.7 1620 Forward Face |
1979.7 1621 Side Face-Inboard i
1622 Side Face-Outboard [
1623 Top Face i
1980.7 1624 Aft Face {
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RTR 029-1
er T 34°
5327
R "
l/ AW e m —_— .6%
! 5357 #5317 S 2 T T e “1

X Body
(In.) Points Surface

985.€75 | 6367 On Intertank Sidewall Near Fairing
994.645 | 5317 Fairing Forebody

y94.645 | 6337 On Intertank Sidewall Near Fairing
i 1040.875 | 5327 Fairing Afterbody

i 1013.275 | 5357 Fairing Side

P 1013.275| 634/ On Intertank Sidewall Near Fairing

Fig. E12 LOZ Antigeyser Line Fairing Body Point Definition
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Takle EI3
L02 Antigeyser Line Design Body Point Definition OT=34°

k1 Body

(In.) Point Location
10£0.05 5403 Upper Centerline of Antigeyser
1138.80C , 5433
1229.8" ! 5483
1359.1. i 5553
1486.49 é 5623
1615.67 5693
1743.02 5763
1872.20 5833 ‘
1999.54 5903
2036.45 5923 Upper Centerline of Aniigeyser

Line

1030.05 5403 L0, Antigeyser Line Adjacent
1113.27 54723 to Line Attachment Fittings
1124.5 5013
1133.8 5433
1138.2 5023 i
1142.74 5033 ;
1147.26 5043 ;
1149.985 5053 ;
1150.89 5063 i
1156.34 5073 :
1160.86 5083 i
1165.4 . 5093 ‘
1178.35 § 5103 ‘
1192.05 5113
1196.59 5123
1201. 11 5133 §
1203.84 5143 '
1204.74 5153 ‘
1210.19 5163
1214.71 5173
1219.25 5183 ,
1229.96 5483 |
1242.8¢ 5203 |
12£6.55 5213 ‘
1261.09 5223 i
1265.61 5223 ‘
1268.335 52472
1269.2 5253 é
1274.65 5263 i
1279.21 5273
1285.75 5283 ;
1565.35 5303 : |
1579.05 2313 [
15G3.59 5322 i
1583.71 5333
1590.835 5343 ‘
1591.74 5353 ‘
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Table E13 (Cont.)

RTR 029-1

LO2 Antigeyser Line Design Body Point Definitions (Continued)

X1 Body

(In.) Point Location
1597.19 5363 L0, Antigeyser Line Adjacent to
1601.71 5373 Line Attachment Fittings
1606.25 5383
1615.67 5693
1823.35 5406
1837.05 5413
1841.59 5407
1846.11 5408
1848.835 5443
1849.74 5453
1855.19 5463
1859.71 5473
1864.25 5409
1872.20 5833
1887.85 5503
1901.55 5513
190 2 5523
191 .61 5533
191..335 5543
1914.24 5504
1915.69 5563
1622.21 5573
1¢ 8.75 5583
1952.35 5603
19€6.05 5613
1670.53 5606
1975.1 5633
1877.835 5643
1978.74 5653
1984.19 5663
1988.71 5673
1993.25 5683
1999.54 5903 Y
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GE S
SRIGINAL P'.\..‘_ 8
oF
R IR e
N S~ Al
\\\¥ - o ® .-
L e — | ’_- ...' ':'r.
H e —:- | .".".
| ot et ‘.J ’ ?._.?.‘
PR '-"i."!}
T : ::'..'/'\

Body Point ‘Location
80090 Top of Shield Front Step
60091 Top of Shield Flat Section
80092 Bottom of Shield Front Step
8C093 Bottom of Shield in Gap
| Between Shield and Tank TPS

Fig. E15 Typ1ca| LO, Antigeyser Line Shield Forward of Each Fitting Locaticn
(XT=1850. 6%
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RTR 029-3

Table EI8
Electrical Conduit Centerline And Forward And Aft
Fairing Design Body Point Definitions

X7 Body

(In.) Point Location

€99.0 5398 |Forward Conduit Aft Fairing Upper Surface
905.0 5397 |Forward Conduit Aft Fairing Aft Face
905.0 6394 |Located on Intertank Sidewall Near the Fairing
909.2 5396 |Conduit Aft Fairing Aft Face -
1074.4 5424 {Conduit Aft Fairing Afterbody
1074.4 6395 |On Intertank Sidewall. Near Fairing
1081.4 5395 |Aft Conduit Forward Fairing Forebody
1133.4 5434 | Upper Centerline of Conduit ©4=37.7°
1229.96 5484 —
1359.15 5554 !
1486.49 5624
1615.67 5694
1743.02 5764
1872.20 £834
1999.54 5904
2036.45 5924 Upper Centerline of Conduit
1133.8 5424 | Upper Centerline (Attachment No. 1)
1138.2 5014 T
1142.74 5024
1147.26 5034 l
1149.985 5044
1150.89 5054 Upper Centerline (Attachment No. 1
1178.35 £064 | Upper Centerline (Attachment No. 2
1192.05 5074 T
1196.59 5084
1201.11 5094
1203.84 5104
1204.74 5114
1229.96 5484 Upper Centerline (Attachment No. 2)
1242.85 5124 Upper Centerline (Attachment No. 3)
1256.55 5134 T
1261.09 5144 ‘
1265.61 5154
1268.335 5164
1269.24 5174 Upper Centerline (Attachment No. 3)
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Table E18 (Cont.)

RTR 029-1

Electrical Conduit Centerlinre And Forward And
Aft Fairing Design Body Point Definitions

~

T Body

(In.) Point Location
1565.35 5184 Upper Centerline (Attachment No. 8)
1579.05 5194 '
1583.59 5204
1588.11 5214
1590.835 5224
1591.74 5234
1615.67 5694 Upper Centerline (Attachment No. 8)
1823.35 5244 Upper Centerline (Attachment No. 12)
1837.05 5254
1841.59 5264
1846.11 5274
1848.835 5284
1849.74 5294
1872.20 5834 Upper Centerline {Attachment No. 12)
1887.85 5304 Upper Centerline (Attachment No. 13)
1901.55 5314 !
1906.09 5324
1910.61 5334
1913 335 5344
1914.24 5354 Upper Centerline (Attachment No. 13)
1952.35 5364 Upper Centerline (Attachment No. 14)
"566.05 5374

{ '370.59 5384

1975. 1 5394
1977.835 5404
1978.74 5414
1999. 54 5904 Upper Centerlinc (Attachment l'o. 14)

2-86



RPENMTECH INC.

GH, Pressure Line Fairing

12.5"
- — 6" ,
o
15315
| = o - 5405 . e 5315
P/ ‘é a )fgﬁA . —
5345415305 5.5" J 0 .
o335 63é5 - i
B0 Kl o s oL I C A -:‘:.'.:if:.;f..; 1!16335
\ P / /' k4 \\
Ao - P /_:_\_: (. R e )
| P
330° ; Y
Cross—Sect1ona1 View !
XT1062.1
Side View
S e
XT Eody Surface
(In.) Points
1062.1 0325 Forward of Fairing
1066.1 5305 Fairing Forebody
1069.40 5408 rairing Centerline
1074.6 5315 Fairing Afterbody
1074.6 6335 Qutboard of Faring
1069. 35 5345 Fairing Side

lote: Body Points 6325 and 6335 are located
on the Intertank Adjacent to the GH,
Pressure Line Fairing.

F19 E19 uH

Pressure Line Fairing Lody Point Definitic
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Table E20

GH, Pressure Line Body Point Definition 0p=330°
Xt Body Location
(In.) Point
1o4,.09 § 5425 | Upper Centerline Press. Line
1133.84 | 5435 T
1229.96 | 5485
1359.15 | 5555
1486.49 | 5625
1615.67 | 5695
1743.02 | 5765
1872.20 | 5835
1994.19 | 5905 |
2036.45 | 5925 | Upper Centerline Press. Line
1113.31 | 5415 | Adjacent to Attachment Fitting No. 1
1141.84 | 5445 "~
1148.98 | 5455
1150.34 | 5465
1158.44 } 5475
1160.27 | 5495
1162.54 | 5505
1172.65 | 5515 |} Adjacent to Attachment Fitting No. 1
1196.15 | 5535 | Adjacent to Attachment Fitting No. 2
1203.29 | 5545 T
1204.65 | 5565
1212.75 | 5575
1214.58 | 5585
1216.85 | 5595
1237.65 | 5605 | Adjecent to Attachment Fitting No. 2
1302.65 | 5615 | Adjacent to Attachment Fitting No. 4
1326.15 | 5635 -
1333.29 | 5645
1334.65 | 5655
1342.75 | 5665
1344.58 | 5675
1346.85 | 5685
1367.65 | 5705 | Adjacent to Attachment Fitting No. 4
1887.65 | 5715 | Adjacent to Attachment Figgint No. 13
1911.15 | 5725
1918.29 | 5735
1919.65 | 5745
1927.75 | 5755 | Adjacent to Attachment Fitting No. 13
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RTR 029-1

Table E20 (Cont'd)

GHy Pressure Line Body Point Definition

X7 Body Line Upper Centerline

(In.) Point Surface
1624.6 5775 Adjacent to Attachment Fitting No. 13
1926.9 5785 Adjacent to Attachment Fitting No. 13
1947.3 5795 Adjacent to Attqggment Fitting No. 14
1970.8 5805
1977.94 5815
1979.3 5825
1987.4 5845
1989.23 5855
1991.5 5865 Adjacent to Attachment Fitting No. 14
2024.5 5875 Adjacent to Attachment Fitting No. 15
2048.0 5885
2055.14 5895
2056.5 5915
2064.6 5635 AIA Adjacent to Attachment Fitting No. 15
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1 1. FRONT OF FITTING
2. BACK OF FITTING
6.8 3. SIDE OF FITTIIG

Sta. 1082
Cross-Sectional View Sta. 1082

Side View

4.87

A1l Other Stations
Cross-Sectional View Side View

1. FORWARD FACE
2. SIDE-INBOARD
3. SIDE-NUTBOARD
4. TOP FACE

5. AFT FACE

Fig. E21 GH, Pressure Line Attachment Fitting Design Bedy Points
For Typical Fitting Stations
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RPENMTECH INC.

fable E23

GH2 Pressure Line Attachment Fitting Body Point Definitions
5 Body
(In.) Point Location '
1082.0 80062 Front Face
80064 Side Face
80065 Aft Face
1150.8 1630 Forward Face
1151.8 1631 Side-Inbgard (Towards
0r=0
1632 SideIOutboard (Away
from 67=0)
1151.8 1633 Top Face
1152.8 1634 Aft Face
1204.6 i 1640 forward Face
1205.6 i 1641 Side-Inboard
1642 Side-0Outboard
1205.6 ? 1643 Top Face
1206.6 ] 1644 ' Aft Face
i No B.P. . Top Centerline
1270.2 ; i
1333.8 i 1650 i Forward Face
1334.8 ; 1651 | Side-Inboard
| 1652 i Side-0Outboard
1334.8 l 1653 Top Face
1335.8 | 1654 ‘ AFt Face
' No B.P. ! Top Centerline
1399.4 i
1464.0 ?
1528.6 {
1593.2 !
1657.8 |
1722 .4
1787.0
1851.6
Y Y
1916.8 1650 Forward Face
1919.8 1661 Side-Inboard
\ 1662 Side-Outboard
1919.8 1663 Top Face
1920.8 1664 Aft Face
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Table E23 (Cont.)

GH, Pressure Line Attachment Fitting Body Point Definitions
XT Body
(In.) Point Location
1979.8 1670 Forward Face
1980.8 1671 Side-Inboard
1672 Side-Qutboard
1980.8 1673 Top Face
1981.8 1674 Aft Face
2057.0 1680 Forward Face
2058.0 1681 Side-Inboard
' 1682 Side-0Qutboard
2058.0 1683 Top Face
2059.0 1684 Aft Face
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Dia. = 0.10 in.

80099

- m -w;_y he Flow

- || -

Body Point Locations

e ——

er STA. No. Strap Heating

80099 330 2044
1805
1566
1327
. ' 1088

Fig. E25Typical GHp Pressure Line Flange Grounding Strap
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2.2.4 ET/Orbiter Aft Interface Structure

This subsection contains geometry and bedy point information for all
protuberances located at the aft end of the LH2 tank. The information

sequence is as follows:

Electrical conduit

Aft thrust strut

Aft thrust strut attachment longeron

Vertical strut

Sway strut

Aft support beam

Ball fitting

L0, feedline, Antigeyser 1ine, and GO, pressure line
LHp feedline, Recirculation, and GHy pressure line
LC, and LH2 Umbilical plates

L0, and LHp feedline brackets

He injection system line

Note: F = Division 2.2.4 {n figures and tables
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Fig. Fl1 ET/Orbiter Aft Interface Structure
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Table F3

RTR 029-1

ET/Orbiter Electrical Interface Cable and Conduit Design Body Point Definition

Body Coronent

Point Su. .ace

785 Cable Tray - Forward Face

786 Cable - Forward Face

787

788

789 Cable - Umbilical Cavity

790 Conduit - Forward Face

791 Conduit - Outboard Face

792 Conduit - Aft Face

793 Conduit - Inboard Face

794 Cable - Forward Face

795 Cable - Aft Face

796 Cable - Aft Face

797 Cable Tray - Aft Face

798 Cable Tray - Side Face

[910] 80005 ET/SRB Fitting Fairing Front Face

80006 ET/*RB Fitting Fairing Top
80007 ET/SRB Fitting Fairing Inside
80008 Cable Tray Top
80009 Cable Tray Top
80010 Cable Tray Bottom
8rn1] Cable Tray Front
8G. 2 Cable Tray Back
80016 ET/0rb Disconnect Fairing Front
30017 ET/0rb Disconnect Fairing Back
80018 Crossbeam Cable Tray Top
80019 Crossbeam Cable Tray Bottom
80020 Crossbeam Ceble Tray Back

[ ]Reference Body Point
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RTR 029-1

Table F5
ET/Orbiter Aft Thrust Strut Design Body Point Definition

Body

Point Location £ (in.) ¢ (deg.)
300 ET/Orbiter Aft Thrust Strut 40.34 0
301 8.0 180
310 11.0 0
n 90
312 180
313 v 270
352 80.67 0
351 90
350 E 180
353 § Y 270
390 E 161.355 0
391 E 90
399 ; 180
393 Y f 270
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RTR 029-1

Table F7
Thrust Strut Attachment Longeron Design Body Point Definition
Body
Point Location- £ (in.) n (in.)
941 Forward Face 4.5 16.25
942 Upper Face 6.5 24.3
943 Side Face 15.0 20.0
944 | Forward Face 3.0 10.5
545 Forward Face 4.5 5.0
946 Upper Face 4.75 5.0
947 Aft Face 5.0 5.0
948 Upper Face 63.5 27.496
949 Upper Face 63.5 16.25
950 Upper Face 63.5 5.0
956 Aft Face 101.0 16.¢2
957 Upper Face 133.0 16.25
958 Aft Face 166.5 16.25
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270 £
90
180
Vo {
. 490 o
ANEY ‘/{;‘ﬁ"
: 493
19 184" 401 (400)
492
r‘}:’ Dia.=12.0" /
| : '70 5" 453 45/0 ///
452 &.\' 45
4 3 i \1 450 /’ ”' (452)
1), .
ol / J-a12 (410)
N0ds.» 412 . 413&? g
413 ’ 401 j’
qu()/ ";:’::; (’,/)//
.~'£' s /
Side View (True) Aft View

Note: Thc body points enclosed in parentheses are oriented 180 degrees
from the location shown in the respective view.

“ja. F8 ET/Orbiter Aft Vertical Strut Design Body Point Definition
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Table F9
ET/Orbiter Aft Vertical Strut Design Body Point Definition
Body
Point Location £ (in.) ¢ (deg.)
400 ET/Orbiter Aft Verticail Strut 4.0 0
401 4.0 180
410 11.0 0
amn %0
412 180
413 270
Y
462 35.25 0
451 ' .90
450 180
453 270
Y
490 64.0 0
49] 90
492 180
493 270
[ Y
499 67.0 180
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G)_-’.
954
L = ]O.s
Ref. 953
(e51)
g5z 993 952
955 \ 951 " 55
' 954
41 ——*J le— 23.75
-
Left Aft View Planform View
Body ¢ (In.)
Point Location
951 Forward Face 7.2
g52 Side Face 7.2
953 Upper Face 15.5
954 Side Face 23.0
955 Aft Face 7.2

Fig.F10 ET/Orbiter Vertical Strut Fitting Design
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¢ (Pea.)

—593 (591) 0
500 510,-513 (511)  560,-563 (561) | Y\590
18 270~%}9o

:_—; — — 7
501 512 562 1 592 599
Dia.=4.5" 180

Planform View

593 },—592 (590)
599

109,5"
563

562 (560)

512 (510)
Aft View (True)

Note: The body points enclosed in parentheses are oriented 180 degrees
from the location shown in the respective view.

Fig. F11  ET/Orbiter Aft Sway Strut Design Body Point Definition
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RTR 029-1

Table Fl12

ET/Orbiter Aft Sway Strut Design Body Point Definition
Body
Point Location g (in.) ¢ (deg.)
500 ET/Orbiter Aft Sway 0 0
501 .0 180
510 11.0 0
5N 90
512 180
513 | 270
560 54.75 0
561 90
562 180
563 Y 270
590 104.0 0
591 90
592 180
593 % 270
599 Y 109.5 180
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Aft View Planform View
Body £(In.)
Point Location

961 Forward Face 5.75
962 Side Face 10.5
963 Aft Face 5.75
964 Side Face 0
965 Top Face 5.75

Fig. FI3ET/Orbiter Sway Strut Fitting Design Body Point Definition
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RTR 029-1
601
602
620 603 670 [ o 60302 501
(613} 1 o621 (623) | o0 (653) £ | £3] (693) [ gs }653
er3) | '
698 699 672 692 699
Planform View- Typical

Cross-Section

=t LRef. = 176.5"
615 62l 630 (603) 671
L—;]O) e 0698 (620) (681
womeb-— -

Aft View

@ “)— - ll-—-'-
613 623 6?3 673

Fig. F14 ET Aft Support Beam Design Body Foint Definition
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Table F15

j T Aft Cross Beam Design Body Point Definition

Body .
Point Location £ (In.}
610 Forward Face 4.0
611 Upper Face

612 Aft Face

613 Lower Face Y
620 Forward Face 44.2
621 Upper Face

698 Aft Face

623 Lower Face Y
601 Forward Face 90.5
602

603

650 Upper Face

653 Lower Face 90.5
670 Forward Face 132.0
671 Upper Face

672 Aft Face

673 Lower Face

690 Forward Face 172.5
691 Upper Face

692 Aft Face

693 Lower Face

699 Aft Face 40.5
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~ o
k\
\
=T
==
r’/’/;L $
2
<5
V

ET Crossbeam

Orbiter OML

X7 = 2035.64
—>12.0 + 1.0~
e 2'2 —
i Max
5 Lo bt bt XL L4222 ullulllllluuj
2.0 80030 ORB OML
!
TPS and
Structure

rrYrTE Sy

==

Body Point Comment o
- ]
80030 Heating to Top of Gap Control Spacer
y 80331 Heating to Front of Gap Control Spacer
8C032 Heating to Aft Face of Gap Control Spa.er

Fig.F16 ET/Orbiter Gap Control Spacer
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ET Support Beam

,O)

978
Planform View

Aft Left View Left Side View Aft Rignt View

Fig. F17 ET/Orbiter Aft Ball Fitting Design Body Point Definition
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Table F18

ET/Orbiter Aft Ball Fitting Design Body Point Definition
Body

Point Location

971 Qutboard Side

972 Upper Surface

973 Lower Surface

977 Aft Face

975 Forward Face

976 Forward Face

977 Qutboard Face

978 Aft Faca (Right Component)
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LO2 Feedline

Pressurization Line
Antigeyser Line

Fig. F19 L0, Feedline, Antigeyser, and Pressurization Line Definition
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Table F21

LOZ Feedline, Antigeyser, and Pressurization Line Design Body Point Jefinition

' Body
Point g Location £ (In.) ¢ (Deg.)
719 ‘ L0 Feedline 0 180
717 : 17.0 0
702 32.3 0
703 48.22 0
718 8.5 90
704 8.5 180
734 8.5 270
705 24.11 90
706 0
710 100
715 24.11 270
709 38.22 0
707 90
M 180
712 38.22 270
713 ; 44,22 0
714 90
708 180
716 4422 270
740 LO2 Antigeyser Line 2.0 180
741 13.5 J
742 90
743 ‘ 180
744 13.5 270
745 1 25.0 180
751 L02 Pressurisation Line 10.5 180
752 32.5 0
753 90
754 I 180
755 32.5 270
756 55.0 . 180
757 61.0 180
758 Y 1.0 180
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LH2 Pr‘f&luriz{ion Line

edline

RTR 029-1

Fig. F22 LHp Feedline, Recirculation, and Pressurization Line Definition
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Table F24

RTR 029-]

LH2 Feedline, Recirculation, and Pressurization Line Design Body Point Definition

Body

Point Location £ (In.) ¢ (Deg.)
720 LH, Feedline 0
721 B 20.45
722 41.5
723 62.0
738 31.0 0
725 1’ 90
730 180
735 31.0 270
726 52.0 0
727 90
728 T 180
729 52.0 270
724 58.0 0
731 I 90
732 180
733 58.0 270
736 1.6 180
737 ' 21.4 180
760 LH2 Pressurization Line 1.0 180
761 T 9.1 180
762 32.0 0
763 I 90
764 180
765 32.0 270
766 54.0 180
767 60.0 0
768 60.0 180
770 LH2 Recirculation Line 1.7 180
771 T 20.2 180
772 34.25 0
773 I 90
774 180
779 34.25 270
776 58.5 180
777 64.5 0
778 ﬁ 64.5 180

e e A
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90 ;
B (r, &5 5)
}
ag;-‘C:;:;; vV
b
=
270 994
ET Separation Plane! (992)
1 ¢ 991 $
£
u X 99?2
V; -
Presig:;zation eedline
Side View Planform View

(Looking From ET into Cavity)

Note: The body point shown in parentheses is oriented 180 degrees from the
Tocation shown in the respective view.

UBody | |

Point | Location J r (In.) > (Deg.) £ (In.)
991 | 130 | 0 2.8
992 12,3 90
993 | 142 180
994 o 12.3 270
995 . 2.0 180 2.8

Fig. F26 LGy Umbilical Plate Design Body Point Definition
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LO2 Feedline
LHy Feedline Support Brackets
= / ; Support Brackets$ Crossbeam;7
“ i 'ﬁ > i o i ‘ —————s /
I .- l

1(5?:) Diagonal Strut

1
: ¥

Hinge Members

Crossbeem-

LO2 Feealine Support

Bulkheads
- LHy Feedline Support
Structure

Fig. F28 Llip and LO» Feedline Bracket Body Point Definition
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nho
; 1
L‘-*— 1 =
]
=
Yo
£
- l
/ ' \uL—-« e
X1 = 2035.31
{ Body . ¥
Point Location
979 Qutboard Support Bracket
980 " Inboard Support Bracket

Fig. F29 LO, Feedline Fitting Body Point Definition
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2.2.5 ET/SRB Aft Interface Structure

This subsection contains geometry and body point information for the

ET/SRB aft interface structure. The information sequence is as follows:

0 Upper aft strut fitting
¢ Lower aft strut fitting
® Upper and diagonal struts

@ Lower strut

Note: G = Division 2.2.5 in figures and tables
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ET/SRB Aft Upper Top Attachment

ET/SRB Aft Lower Attachment

Fig. G1 Aft ET/SRB Orientation (Looking Forward)
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Left Aft View Side View

Body )

Point Location £ (In.) n (In.)
910 Ferward Face 19.1 6.0
912 Side Face 22.6 6.0
913 Upper Face 6.4 9.4
914 Aft Face 19.1 6.0

Fig. G2 ET/SRB Upper Aft Strut Fitting Design Body Point
Definition
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ET
¢
" 2.63
bia. 7200
| Separation Plane
525\ —O® l r
1 €
5 0 1 0735
\ 35.73
~
i
View AFT Y
he—15.81 — —_—
Top
Body
Point Location £ (In.) ¢ (Deg.)
525 Diagonal Strut Aft Stagnation 8.9325 180
550 Line 17.865 180
575 26.7975 180
700 Upper and Diagonal Strut - 0
701 Forward Stagnation Line 0 180
725 Upper Strut Aft Stagnation 8.9325
750 Line 17.865
775 26.7975
799 35.73 180

Fig. G3 ET/SRB Aft Upper and Diagonal Strut Design Body Point Definition
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SRB Lateral Strut (Lower)

17.7"

RTR 029-1

Left Aft View Side View
Body
Point Location g (In.) n (In.)
911 Forward Face 10.50 2.48
922 Side Face 4.475 5.8
923 Side Face 15.40 5.8
924 Aft Face 10.50 2.48

Fig. G4 ET/SRB Lower Aft Attachment Strut Fitting Design Body Point Definition

2-133



RENMTECH INC.

A4

.,‘\

57.00

<824 ]
ET Separation 8 — — |
Plane

Body £ (In. ¢ (Deg.
Point Location (In.) (Deg.)
800 Forward Stagnation Line -- 0
801 Aft Stagnation Line 0 180
825 T 8.9325
850 17.865
875 26.7975
899 35.73 180
851 17.865 45
852 17.865 920

Fig. G5 ET/SRB Aft Lower Strut Design Body Point Definition
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SECTION 3
IH-51A DATA

kS

T;?s section describes the data obtained in a test conducted at the NASA/
ARC 3.5 Foot Hypersonic Wind Tunnel using a simulated external tank (ET) and
orbiter forebody (Ref. 1). The ET was simulated by a flat plat with the pro-
tuberances located as if the cylinder section was unrolled. The data used
in this analysis was obtained from a facility printout. This section provides
a test description, reduced data, a comparison of additive and multiplicative

methods, and methods for application to flight.

3.1  Test Description

4

-

The IH-51A test was conducted using a 0.C4-scale thin skin thermocouple
instrumented Model 58-0. The mod~1 consists of a 0.04-scale SSV orbiter fore-
body mounted above a flat plate representing a rolled out upper section of the
ET. The flat plate inserts and attached scaled ET protuberances contained
325 theimoccuples. The objective of the test was to investigate interference
heating effects on the upper portion of the ET in the proximity of the external
hardware at Mach 5.3.

The following nominal operating conditions were used during the test.

M, | Re/ft x 107 | Pi(psia) | T (°R)
53 5.0 | 400 ’ 1300
5.3 1 1.0 | 100 1300 |
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The test configurations used during each of these operating conditions are
shown in Fig. 3.1. These configurations are described as follows:

5 Undisturbed, clean skin

4 Oribter interference, proximity

3 Tiedown interference, forward attach strut interference

2 Tunnel interference; cable tray, L0, feedline, GO, pressure
line interference, L0, antigeyser line

] Total interference, total geometry
The thernocouple locations on plate XI are shown in Fig. 3.2, This
plate has been divided into regions A to G for ease of analysis and presentation.

Thermocouple locations on protuberances are shown in Fig. 3.3.
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XT - INSERT wirn 250 T/Cs

@ =3 FULER /2are

J I

D AT KT e
EEREER R Y DR Ve A A R lw«l."-,-":

J !

I = i S e L LD et

J |

XX | -3 1 K

Fig. 3.1 TH-51A Test Configurations
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3.2 Reduced Data

The heating data was reduced by nondimensionalizing the heat transfer
coefficient data with the undisturbed flat plate heat transfer coefficient in
the following manner:

(hi/href)/(hu/href)
The value of hu/href was evaluated from experimental data of configuration 5.
Figure 3.4 shows the measured values of h/href for configuration 5. The tur-
bulent theory of Dirling (Ref. 3.2) agrees with the high Reynolds number data.
The data for the low Reynolds number is transitional over almost the entire
plate. Consequently, the low Reynolds number data was dropped from consideration.

For nondimensionalization purposes a smaller range in axial distance
thar shown in Fig. 3.4 was all that was required. As a result, the data fairing

shown in Fig. 3.5 was used throughout this work to nondimensionalize the data

for all five configurations.

The data for the skin is presented uccording to the regions defined
in Fig. 3.2. For each region a table of thermocouple Tocations are gGiven,
The table consists of thermocouple number, station number, B. P. number,
equivalent full scale axial distance, equivalent tank axial coordinant and
equivalent circumferential coordinant. The transformations from model to full
scale ET 1is

XT = 25 (STA number) (inches)
6 = 8.3836 (B. P. number) (Deg.)

13

except for T/C's near and on the L0, feedline
where or = 8.0176 (B. P. number) (Deg.)

In addition to the tables, the theruccouple locations for each region are shown
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pictorially. The interference factors for each configuration is then given
sequentially

5 Clean skin

4 Orbiter interference

3 Tiedown interference

2 Tunnel interference

1 Total interference
after the thermocouple pictorial.

Table 3.1 and Figs. 3.6 to 3.11 present the information for region A.
Figures 3.8 and 3.9 show that neither the orbiter or tiedown influences region A.
Thus, the total interference effects in region A shown in Fig. 3.11 are due to
the fairing and tunnels.

Table 3.2 and Figs. 3.12 to 3.17 present the information for region B.
Figure 3.14 shows the effect of the orbiter shock crossing the tunnel locations.
The tiedown shock interference shown in Fig. 3.15 occurs in nearly the same
locations as the orbiter shock. The peak factors due tunnels alone are smaller,
as shown in Fig. 3.16, than the orbiter or tiedown peak factors. Total inter-
ference factors for region B are given in Fig. 3.17.

Table 3.3 and Figs. 3.18 to 3.23 present the information for region C.
The orbiter significantly influences the heating over the entire region C as
shown in Fig. 3.20. The tiedown has a less significant effect than the orbiter
as shown in Fig. 3.21. The tunnels create even a smaller effect than the
tiedown as illustrated in Fig. 3.21. The total interference effects are quite
severe in region C as shown in Fig. 3.23.

Table 3.4 and Figs. 3.24 to 3.29 present the information for region D

which is around the tiedown. The orbiter shock impingement interference begins
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slightly ahead of the tiedown as shown in Fig. 3.26. The peak heating occurs
a significant distance behind the primary shock impirgement location. The
tiedowns region of influence and amplification factors are about the same as
the orbiters as shown in Fig. 3.27. The shock off of the L0, feedline fairing
produces low level heating amplification over most of this region (Fig. 3.28).
Total factors for this region are given in Fig. 3.29.

Table 3.5 and Figs. 3.30 to 3.35 present the information for region E
around the LH2 pressure line “orward end. The orbiter influences only the upper
right corner of region D as shown in Fig. 3.32. The tiedown influences the same
area (Fig. 3.33). The tunnel amplifies the heatin, in a small area near it
(Fig. 3.34). The tctal interference pattern is much more severe than the com-
bination of components would indicate as shown in Fig. 3.35.

Table 3.6 and Figs. 3.36 to 3.41 present the information for region F
around the midsection of the LH> pressure line. The orbiter interference
effects are quite significant in this region as shown in Fig. 3.38. The tiedown
interference is less significant than for the orbiter as illustrated in Fig. 3.39.
The tunnel interference is ab ~ the same magnitude as for the tiedown around the
tunnel as shown in Fig. 3.40. The tota! interference is given in Fiq. 3.41.

Table 3.7 and Figs. 3.42 to 3.47 present the information for region G
around the LH2 pressure line. Figure 3.44 shows a radial increase in heating
from near the top centerline moving outward. The tiedown shock sweeps this
ray line giving the increased heating shown in Fig. 3.45. The tunnel and
tiedown interference factors are nearly the same as shown in Fig. 3.46. Total
interference factors for this region are given in Fig. 3.47.

The interference factors on the protuberances are given in tabular form

in Table 3.8. The total interference factors for both the A and B configuratiuns
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(short and long plates respectively). The components of the total are given foi
the B configuration only. The percent change of the A configuration data from
the B configuraticn data was caiculated for each T/C. The mean of this per-
centage éas 0.51%. Thus, on the average there was no difference in the heating
amp]ificétion in the A or B configuration. One standard deviation of the percent
change of the two data sets was 13.85 percent. Thus, there are individual
data differences as can be seen in Table 3.8 but on the whole the sets are the
same.

Some of the protuberance data are presented in the next section along
with an analysis of the additive and multiplicative combination methods for

predicting protuberance heating.

3-7



A B T

Vs .~ PN
MR N AN i .3n‘
\ . /
\ \l . 253 —-— /1;7\ /_-——- - - 17‘1\ | )
! h \\\ * 54 ! e . fa5e ] e 3N
' N s " e e N - |
| N . * ass \ YA P -~ ] ]
N 20 0 - —, 272 * 11; f 1'.' }" R N
TR /I {28 2 | ( - ' 4
| 169 ¢ 270 p o~ % 2"-\-— 1 4
e YT SR "fw 313' 1!7«,—— + —-
12630 s209%24 4278 2N 0y gt ) I o300
~ i —_— - = -~ } v PRp—
= an i T Jo’;
} s a2 N, 276, 20 !"J,-n,w,m\ /1 | > 3ot
.y y (
s, . 22,4 [y 124 243 av9\ [ -\ 27‘117- e o e3e0 | — Y o7
d 126 2200 : B G & el YT g Loy A e
4 %8 J ‘ [ 2.01 203 3o¥ o5 206 2oy Tz 7 zll\ ‘ ,/ ' 3ar =
[ — ——/ L] - ] . e
/ . 0} 4 'ZIQ' | ‘ P —_— 207.10!_0 * b ,/ . ' z.ll.
Y _ t T A\
/ Ve ! b2l ! | | - _/'/ 7Y - - - - - = - = . \\ ——
i / P 1 ] | i ‘s / LW ] ]
\ *233 , I | \ ®120 v\
- N 7, 123 ! \ e I
~H o0y LT |-~ N o, 2 )
Ny sor N N ez e ’ \|/ * e - N
i , / o2 | 173 103 / / (4 N VRN -~ -
\ woe . \ \ oy rof or s y Ny ~
. s\ / , ) \ ) n o . . ! / o8 \ r08 v,
PRELERN < \ ~ - \ / . } - { . { i
- ~ - ~_ - N _ s AN | \ \ / \
o - T __—\ - l " AR N \ / \\\\ P
; E AN =1 ~ Jay ET A _ Rl ~ o _\ -
i LN Lo, g N 12§ L /- =~ F -
o
/ \ . | | IIIr N - .177 / \ /
\ m\\ e — = M b o= =~
[
N N . | L L /28 | 1% 37 130
. 5t s . LN o o A o
N AN /56— _— s _ "y .
N PN ——— = — " X\_ 7~
N - N %6 ! 7 nt ~ T T T T T - = 1 T2
N » / nNe . ! | | .
15 e ———— . .
Nt w1 o ! ! !
Is2 L . 1 o/73 p -_—— - 182 i
ST T T 153, B8 sy ) ,/ ! : [T s |
/l/:. asg 100 . s ¢ 18y
{ /v‘i 9 rs "”: 16 167 ., } .IWIL |’7'o oty o
\ /4/5/«7 == $ F z =
N o 5 "Z .[66 y ] ’l |’7'. R 188 I:O
* 43 ot I 8o i
] /s | e 1"
. ‘nyer — | ~_ /92 %
| | | o176 - - = |
v/és \ t
I N i | 1.91 |
\ / -
No - | | |
| o
\ /
] -

Fig. 3.2 Skin Thermocouple Configuration Drawing for IH-51A T
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REMTECH 'NC. RTR 029-1
TABLE 3.1
T/C LOCATION TABLE
REGION A

i X y 0
T/C ~ STA No. B. P. (Inches)* (Inches) (Deg.)
101 36.196 582.40 904.90 0
102 38.196 632.40 954.90 ‘
103 40.196 682.40 1004.90
217 39.296 0.60 659.90 982.40 5.03
218 1.10 9.22
219 1.60 13.40
220 2.00 16.04
221 39.296 2.20 659.90 982.40 17.64
222 2.40 19.24
223 37.195 0.74 607.40 929,90 6.20
224 37.896 1.44 624.90 947.40 12.07
225 38.246 1.80 633.65 956.15 15.09
226 2 38.596 2.16 642.40 964.90 17.32
227 < 38.896 2.43 649.90 972.40 19.48
228 39.016 2.57 652.90 975.40 20.61
229 39.156 2.72 656.40 978.90 21.81
230 36.296 2.87 584.90 907.40 23.01
231 37.2%6 2.87 609.90 932.40 23.01
232 37.796 622.40 944.90
233 38.296 634.90 957.40
221 38.696 644.90 967.40
235 38.896 649.90 972.40
236 39.096 2.87 654,90 977.40 23.01
237 37.196 4.98 607.40 929.90 41,75
238 37.896 4.27 624.90 947.40 35.80
239 38.246 3.91 633.65 956.15 . .78
240 38.596 3.56 642.40 964.90 2+.85
241 38.946 3.21 651.15 973.60 25.74
242 39.546 2.22 666.15 988.65 17.80
243 40.296 2.10 684.90 1007.40 16,84
244 41.026 2.10 703.15 1025.65
245 39.546 3.46 666.15 988.65 27.74

*X = XT-322.5 Equivalent Full Scale Axial Distance
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RENMTECH INC.

TABLE 3.1

T/C LOCATION TABLE
REGION A (Cont.)

‘ X *r 0
T/C STA No. B. P. (Inches)* (Inches) (Deg.)
246 40.296 3.50 684.90 1007.40 28,06
247 41.016 ‘ 702.90 1025.40
248 41.566 716.65 1039.15
249 38.656 4.02 643.90 966.40 33.70
¢50 39.046 Y 653.65 976.15
251 39.246 4.02 658.65 981.15 33.70
252 38.596 4.88 642.40 964. 90 40.91
253 38.896 4.60 649.90 972.40 38.56
254 39.196 4,30 657.40 979.90 36.05
255 39.316 4.18 660. 40 982.90 35.04
256 39.696 4.50 669.90 992.40 37.73
257 40.396 4.60 687.40 1009.90 38.56
* X = X¢-322.5 Equivalent Full Scale Axial Dist-nce
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REEMNM T ECH INC. RTR 029-1

TABLE 3.2
T/C LOCATION TABLE
REGION B
X X7 0

T/C STA No. B. P. (Inches)* (Inches) (Deg.)
202 - 42.596 1.80 742.40 1064.9C 15.09
203 43.096 754 .90 1077.40 u
204 43.596 767.40 1089.30 s
205 44,076 779.40 1101.9C
206 44.496 1.80 789.90 1112.40 15.09
207 44 .696 794.90 1117.40
208 44,896 799.90 1122.40
209 45,796 822.40 1145.90
210 46.796 847.40 1169.90
258 41.446 4.60 713.65 1936.15 38.565
259 41.896 4.48 724.90 1047.40 37.656
260 42.096 4.48 729.90 1052. 40 i
261 42.296 4.48 734,90 | 1057.40 37556
262 42.496 Y 739.90 1062. 40 i
203, 42.696 3.35 744 .90 1067.40 26.859
264 42.896 ‘ 749,90 1072.40 ‘
265 43.296 759.90 1082.40
266 42.696 3.50 744 .91, 1067.409 29.34
267 42 .896 | 749 .99 1672.40

I 268 43.676 ' 762,40 1091.99 ‘
269 42.696 3.82 744,90 1067.40 22.0%6
270 47 .89¢ i 749.90 1072. 40 i
271 47,896 4.02 749,90 1072.40 23,70
272 42.696 4.20 744,90 1767, 41) 35.2]
273 42.916 4,20 750.40 1672.90 35.211
27 42.916 5.84 750.40 1372.90 1896
275 44.746 2.25 796.15 1118.65 18.86
276 44, 396 2.60 757.40 1109. 91) 20.846
277 44.066 2.95 779.15 1107.65 23.652
278 43.696 3.30 769.40 1092.40 26.458
279 45.496 3.35 814.90 1137.40 26.859
280 45,696 3.35 819.90 1142.40 i

* X = X; - 322.5 Equivalent Full Scale ET Axial UListance
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RTR 129-1

e

TABLE 3.2
T/C LOCATION TABLE
REGION B

X ot e
T/C STA No. B. P. (Inches)* (Inches) {Deg.)
281 46.076 3.35 829.40 1151.90 26.859
282 45.496 3.50 814.90 1137.40 29.34
283 45.696 ; 819.90 1142.40 ‘
284 46,446 '] 838.€5 1161.15
285 4, 496 3.83 814.90 1137.40 2.1
236 45.696 3.83 816.39 1142.40 32.11
287 46.436 t 838.65 1161.156 f
285 45,496 4.18 814.90 1137.40 35.044
289 45.696 i 819.90 1142.40 5
290 44.816 2.52 797.90 1120.49 20.204
291 44,816 2.88 797.50 1120.40 23.00
292 44 816 2.20 797.90 1120.30 75,656
293 £4.396 2.23 802.40 1124.90 17.88
294 45.196 ‘ 207.40 1129.90 !
295 45, 39¢ 812,40 1134.90 b
296 45.596 2.23 R17.49 1139.90 17.53
a7 44,506 2.43 p02.40 112496 19.482
293 45,164 g 817.45 1129.90 §
294 45.39¢ ; 812.4°, 113230 j
50 15,596 { 817.40G 113290 t
26 44,99 7.63 B0Z.49 1124.90 21.786
i 25,1064 £07.46 1129, 50
233 45,396 P12.40 1134.90
364 15,506 817.40 1139.90

* X o~ X, o~ 322.5 fquivatent Full Scale ET Axial [ystance
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REMNMTECH INC. RTR 029-1
TABLE 3.3
T/C LOCATION TABLE
REGION C

1 X X1 i )
T/C ~- STA No. B. P (Inches)* (Inches) (Degq.)
110 49.196 0.93 907.4 1229.9 7.80
M 50.196 932.4 1254.9 0
12 52.196 982.4 1304.9
113 54.196 1032.4 1354.9
114 56.196 1082.4 1404.9
199 55.646 3.43 1068.6 1391.2 27.50
200 2.33 18.68
201 1.93 16.18
212 49.796 1.80 922.4 1244.9 15.10
213 51.796 ‘ 972.4 1294.9 :
214 53.796 1022.4 1344.9
215 55.646 1.43 1068.6 1391.2 11.99
216 , 0.93 7.80
305 ™ 49.196 2,12 907.4 1229.9 17.00
306 2.32 ‘ 18.60
307 2.52 20.20
308 2.87 23.01
309 3.20 25.66
310 3.40 ' 27.26
311 49.196 4.80 907.4 1229.9 40.24
312 5.30 44.43
313 52.816 3.35 997.9 1320.4 28.09
314 3.50 29.34
315 3.82 32.03
316 52,816 4.18 997.9 1320.4 35.04
317 l 4.48 37.56
318 4.76 39.91
319 53,016 V 1002.9 1325.4 v
320 Y 3.35 ' 28.09
321 53.016 3.50 1002.9 1325.4 29.34
322 3.82 ' 32.03
323 4.02 i 33.70
324 4.18 ; 35.04
325 531916 4.48 | 37.56
* X = X_-322.5 Equivalent Full Scale Asiai Distance

T
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REMTECH INC. RTR 029-1
TABLE 3.3
T/C LOCATION TABLE
REGION € (Cont.)
X Xy 0
T/C STA No. B. P (Inches)* (Inches) {Deg. )
326 53.376 3.35 1011.9 1334.4 28.09
327 53.746 3.50 1021.2 1343.6 29.34
328 Y 3.82 32.03
329 55,796 4.02 1072.4 33.70
330 ¥ 4.18 ' 1394.9 35.04
33] 55.796 4.48 1072.4 1394.9 37.56
332 55.636 4,82 1068. 4 1390.9 40, 41
333 55.796 ' 1072.4 1394.9
334 55.636 5.30 1068.4 1390.9 44,43
335 54.896 2.24 1049.9 1372.4 17.96
336 55.096 2,24 1054.9 1377.4 17.96
337 55. 296 l 1059.9 1382.4
338 55.496 1