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DISCUSSION OF THE PROCESSOR 

REXISION 2' 

RTCC REQUIREMENTS FOR MISSIONS F AND G: 

EARTH ORBIT INSERTION PROCESSOR 

By Edward M .  Jiongo 

SUMMARY AND INTRODUCTION 

For Missions F and G ,  t h e  Real-Time Computer Complex (RTCC)  must 
be ab le  t o  simulate t h e  nominal S-IVB e a r t h  o r b i t  i n se r t ion  ( E O I )  
conditions.  
and t h e  associated log ic  t h a t  a l l o w s  t h e  f l i g h t  con t ro l l e r s  t o  obta in  
nominal e a r t h  o r b i t  i n se r t ion  conditions f o r  any launch azimuth i n  t h e  
launch window (72' - 108'). 

This document describes t h e  equation f o r  t h e  EO1 processor 

The r ad ius ,  f l igh t -pa th  angle, and c i r c u l a r  ve loc i ty  at  EO1 are 
assumed cons tan t . '  The nominal conditions a t  EO1 which must be computed 
are t h e  t i m e  from l i f t - o f f ,  dec l ina t ion ,  longi tude,  and ine r t i a l  
azimuth. 
equation 

These are computed as a funct ion of launch azimuth by t h e  

Y = f(x) = A. + A x + A2x2 + A x3 1 3 

where x i s  t h e  input launch azimuth i n  degrees and A 

polynomial coe f f i c i en t s .  A typ ica l  example of t hese  coe f f i c i en t s  is  
given i n  t a b l e  I.  

..., A are t h e  0' 3 

A t y p i c a l  example of t h e  integrated f l i g h t  t r a j e c t o r y  da ta  t h a t  
are received from Marshall Space F l ight  Center i s  presented i n  t a b l e  11. 
Normally, t hese  data cons is t  of at least f i v e  da ta  points  and a r e  
ava i l ab le  at  l e a s t  2 months or  more p r i o r  t o  l i f t - o f f .  The data i n  

This r ev i s ion  supersedes MSC I n t e r n a l  Note 68-FM-283 dated a 

November 29, 1968. 



2 

table I1 a r e  curve f i t  as a funct ion of launch azimuth by use of a 
least-squares technique. 
angle  i s  0.0'; and t h e  ve loc i ty  i s  25 567.72868 fps .  

The a l t i t u d e  i s  100 n. m i . ;  t h e  f l igh t -pa th  

A t yp ica l  s e t  of d a t a  t h a t  cprresponds t o  t h e  coe f f i c i en t s  i n  
t a b l e  I i s  presented i n  t a b l e  I11 f o r  each launch azimuth from 72' to 
108~. Posi t ive  longitude i s  east;  negative, w e s t .  Pos i t i ve  l a t i t u d e  
i s  north;  negat ive,  south. 

t 
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32.668 

29.127 

25.648 

22.254 

18.966 

4 

-54 . l g l  

-54.456 

-55.148 

-56.224 

-57.660 

TABLE 11. - INTEGRATED EARTH PARKING ORBIT INSERTION CONDITIONS' 

( a >  Var iab les  

Launch 
azimuth , 

deg 

72.0 

81.0 

90.0 

99.0 

108.0 

Time from 
launch t o  
E O I ,  s ec  

684.0388 

681.3360 

680.3195 

681.0574 

683.5134 

Decl ina t ion  , 
deg 

( b )  Constants 

Radius, n. m i .  . . . . . . . . . . . . . 
I n e r t i a l  f l i gh t -pa th  ang le ,  deg . . . . . 
I n e r t  i a l  v e l o c i t y  f ps . . . . . . . . . 

I n e r t i a l  
azimuth 

de@; 

87.931 

95.600 

103.088 

110.461 

117 773 

3543.9336 

0.0 

25 567.72868 

a These d a t a  were obta ined  from Marshal l  Space F l i g h t  Center 
February 21, 1969. 
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