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RTCC REQUIREMENTS: REVISED TARGET LINES AND REENTRY 

RANGE FUNCTIONS FOR THE LUNAR LANDING PROGRAM - 
RETURN-TO-EARTH ABORT PROCESSOR 

By James W. T o l i n ,  Jr. 

INTRODUCTION 

This  document de f ines  t h e  Reentry range func t ions  and t h e  V-y t a r g e t  
l ines  t o  be used i n  conjunct ion with t h e  RTCC, Lunar Landing Program 
(LLP),  re turn- to-ear th  abor t  processor .  
t h a t  which i s  found i n  r e fe rence  1. 

This  d a t a  supersedes 

DISCUSSION 

Two V-y t a r g e t  l i n e s  a r e  def ined i n  t a b l e  I ,  t h e  primary manned 
s p a c e f l i g h t  network (MSFN) t a r g e t  l i n e  and t h e  contingency t a r g e t  l i n e .  

For t h e  MSFN t a r g e t  l i n e ,  two sets of r e e n t r y  range func t ions  are 
presented ;  one f o r  primary G&N r e e n t r i e s  and one f o r  backup, cons tan t  g 
r e e n t r i e s .  The c o e f f i c i e n t s  represent ing  t h e  func t ions  a r e  def ined  i n  
table 11. It should be noted,  t h a t  wi th  t h e  except ion of t h e  a d d i t i o n  of 
ppo and ppl, t h e  c o e f f i c i e n t s  presented are i n  t h e  same form as def ined  i n  

re ference  1 and should be used i n  t h e  manner p re sc r ibed  i n  t h e  r e fe rence .  
The pp c o e f f i c i e n t s  represent  a new s e t  t o  be used i n  t h e  c a l c u l a t i o n  of 
t h e  r e e n t r y  t i m e  f o r  cons tan t  g r e e n t r i e s ,  T = ppr) + pplR. They r ep lace  

c o e f f i c i e n t s  ee and ee f o r  t h i s  c a l c u l a t i o n .  0 1 

. For t h e  contingency t a r g e t  l i n e  only r e e n t r y  range func t ions  f o r  
cons tan t  g r e e n t r i e s  a r e  def ined.  
t h e s e  func t ions  t a k e  t h e  same f o r m  as t h e  MSFN constant-g range func t ions  
and should be used i n  t h e  same manner. 

A s  shown i n  t h e  fol lowing equat ions ,  
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2 N + + u ~ ( v I )  R = iio + U ~ ( V I )  + 1l2(v1)  + [ r l ( V I )  + r2] 

[ r3 (L /D - 0.311 I . 
T = m m  + m m R  0 1 

CR = cco[T cos(LAT) cos(AZ + 0.3 U T ) ]  + r 4 ( L / D )  + r5 

where 

V I  = I n e r t i a l  v e l o c i t y  ( f p s )  a t  400 000-ft a l t i t u d e  

AZ = Azimuth (deg)  a t  400 000-ft a l t i t u d e  

L/D = Lift-to-drag r a t i o  

T = Time ( s e c )  

LAT = Geodetic l a t i t u d e  (deg)  

I = Inc l ina t ion  (deg)  a t  400 000-ft a l t i t u d e  

The c o e f f i c i e n t s  f o r  t h e s e  func t ions  are def ined  i n  t a b l e  111. 

The above range func t ions  were def ined by TRW under t a s k  A-181 and 
t h e i r  de r iva t ion  and accuracy w i l l  be def ined under t h a t  e f f o r t .  
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TABLE I: ENTRY V-y FOR THE CONTINGENCY AND MSFN TARGET LINES 

Veloci ty ,  
fPS 

25.5 
26.0 
26.5 
27.0 
27.5 
28.0 

28.5 
29.0 
29.5 
30.0 
30.5 
31.0 
31.5 
32.0 
32.5 
33.0 
33.5 
34.0 
34.5 
35.0 
35.5 
36.0 

. 36.5 
37.0 
37.5 

MSFN Target 
L i n e  

-1.35 

-2.47 
-1.91 

-2.91 

-3.62 
-3.29 

-3.91 
-4.17 
-4.39 
-4.59 
-4.78 
-4.96 
-5.12 
-5 2 7  
-5.41 
-5.54 
-5.67 
-5.80 
-5 * 92 
-6.03 
-6.14 
-6.24 

-6.44 
-6.54 

-6 35 

Contingency 
Target Line 

-3.30 
-3.74 
-4.04 
-4.31 
-4.55 
-4.78 
-4.96 
-5.13 
-5 -28 
-5.41 
-5.55 
-5.66 
-5 9 77 
-5.86 
-5.96 
-6.05 
-6.14 
-6.21 

-6.36 
-6 2 9  

-6.43 
-6.48 

-6.61 
-6.66 

-6.55 
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1 
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TABLE 111.- CONTINGENCY TARGET LINE REENTRY COEFFICIENTS 

11 

O.i8"C203O E 06 

-0.27810612 E 02 

0.16998821 E-02 

-0.51884802 E-07 

O ~ 9 0 8 7 9 2 5  E-12 

-0.48128071 E-17 

--- 
0.555 E-04 

- . io25 E 01 

.70 E 03 

.31 E 03 

-.45 E 02 

--- 
--- 
--- 

e 
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